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MASTERPIECES 


Striving to satisfy completely some deep- 
felt need of his fellow men, the architect 
has occasionally wedded beauty of line so 
intimately to useful function that his work 
stands a masterpiece of the builder’s art. 








These architectural achievements find their 
automotive counterpart in the Lincoln. In 
a comprehensive and fundamental way, 
this is a useful car. It dispatches every 
function of the automobile with a bril- 
liance gratifying to the most exacting 
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And its beauty is so notable that it be- 
comes, in reality, a factor in utility. The 
inseparable blending of the two makes the 
Lincoln an authentic masterpiece. 
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The Arc de Triomphe rising 162 feet at the head of the Champs 
Elysees, Paris; begun by Napoleon in 1806; one of the archi- 


tectural masterpieces of the world. 


LINCOLN MOTOR COMPANY 


DIVISION OF FORD MOTOR COMPANY, DETROIT, MICH. 
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A ats is the Automobile Number. At 
this time of the year our thoughts 
rn gently—or rather, are turned for us 
the subject of automobiles. The ad- 
tisements and literature of the various 
fomobile manufacturers proclaim the 
kmy virtues of their new offerings; the 
jomebile shows tell of the greatness of 
i automotive industry; the new cars 
‘imselves excite the utmost curiosity at 
time and until they become quite 
*,monplace. So, all in all, the automo- 
M is very much the subject of the hour 
Hthis time. 


OLLOWING a long-established Scren- 
TIFIC AMERICAN custom, we publish in 
issue a chart of passenger car and 

winercial vehicle offerings for 1924. This 
fart will be found on pages 42, 43 and 
| Here, in condensed form, will be 
ind the salient facts regarding the vari- 

& types of passenger cars and commer- 

jl vehicles, so that the man with a 

finite amount to spend can “shop” to 

» best advantage. 


AHIEN there is a review of the trends 
| and tendencies of the 1924 passenger 
}., prepared by our Automotive Editor, 
jtew W. Pagé. And a mighty interest- 
| feview it is, for the 1924 offerings 
} de an unusual number of funda- 
tal innevations. Then there is a re- 
of the economic position of motor 
sort, which must prove a revelation 
my of us. Mr. Pagé has also pre- 
ed an article dealing with the relative 
vantages and possibilities of the air- 
led and water-cooled engines, which is 
ubject deserving far more consideration 
in it has received in the past. The 
stion of lubrication and a discussion of 
* new balloon tires also Sgure in the 
‘tomobile features of this issue. Atten- 
mm is called to the ingenious pendulum 
live graphically described by our British 
hff artist, Mr. S. W. Clatworthy, on page 
} This odd automobile drive is the in- 
‘tion of a well-known Roumanian in- 
mtor residing in England, Mr. Constan- 
esco, whose remarkable system of wave- 
wer transmission was described in these 
umns several years ago. This gentle- 
an, it will be recalled, also devised the 
-hanism fer timing a machine gun so 
at it will shoot through the sweep of an 
rplane propeller without touching the 
ides. His present invention is as effi- 
mt as it is strange, and it presents con- 
jerable food for thought. It is one of 
ose subjects which must be worked out. 
» 
NDER the title “Tratte and the Law,” 
we discuss the peculiarities of our 
otor codes and customs in various states. 
would be a waste of time and valuable 
mace here to outline the serious situation 
yw existing as regards highway traffic. 
hat with the automobile manufacturers 
eadily increasing the output of cars, we 
‘te faced with a still more serious situa- 
On in the very near future. Not only in 
e matter of the standardization of state 
otor laws, but in the matter of highway 
cilities, grade crossings, ferry conges- 
om, headlight glare, and other phases of 
tesent-day motoring, we have a traffic 
toblem which demands immediate atten- 
bn. The ScrENTIFIC AMERICAN therefore 
toposes, during the coming year, to de- 
)te special attention to the attempt to 
duce the traffic problem to its funda- 
potals and to strike upon the best means 
" relief. The present article is the open- 
gE gun in this campaign. 


’ 








CONTENTS 


JANUARY, (1924 








LEADING ARTICLES 
The Story of Steel 
Automobiles of 1924 
The Economic Position of Motor Transport 
By S. W. Clatworthy 
Editorial Comment 
.....By A. C. Lescarboura 
San By the Staff 
.....-By J. Malcolm Bird 
By Victor W. Page 
By the Steff 
....By the Staff 


...-By Alexander ‘Klemin 


Driving the Automobile with a Pendulum 
Our Point of View: 
Our Abrams Investigation...... 
Traffic and the Law 
Psychic Adventures at Home 
The Future of the Air-Cooled Car 
Floating the Car on Oil... 
Balloon Tires and What They Mean 
With the Men Who Fly—lIII... 
Life on Board U. S. S. “Colorado” By Capt. R. R. Belknap 
A Five-Hundred-Year-Old Roof jy the Staff 
Electrifying Chile’s Railways............-..e+seee By Lloyd Jacquet 
By John B. C. Kershaw 
Compiled by the Staff 


Review of the Year 


Last Words of Science 
Gasoline Cars and Trucks of 1924 


SHORTER ARTICLES 


Solving Rapid Transit Congestion New Facts about the Curative Powers 
with Moving Platform aa 29 of Electricity nay 
29 Science and Blankets....... . 
Steel Wheels for Twentieth-Century 


Gassing Peach Borers. 


New Technique of Anesthesia. . - 33 
Haze and Mist 5 ‘ 33 


DEPARTMENTS 


Inventions New and Interesting... 37-40 
The Heavens in January, 1924...... 41 


Recently Patented Inventions. . 
Scientific American Digest 








SCIENTIFIC AMERICAN PUBLISHING COMPANY 


Munn & Company, 233 Broadway, New York 
Founded 1845 


CHARLES ALLEN MUNN, President ORSON D. MUNN, Treasurer 
ALLAN C. HOFFMAN, Secretary 


EDITORIAL STAFF 


J. BERNARD WALKER AUSTIN C. LESCARBOURA J. MALCOLM BIRD 


DEPARTMENT EDITORS 
Apert A. HoPpKINS, Notes and Queries 
IsMAR GINSBERG, Chemical Engineer 
Victor W. Pace, Automotive Engineer 
Henry Norris Russet, Prof. of Astronomy, Princeton University 


CORRESPONDENTS 


Hector C. Bywater, London, England 
FraANcis P. MANN, Paris, France 


C. H. Ciaupy, Washington, D. C. 
ALFRED GRADENWITZ, Berlin, Germany 


CORRESPONDING EDITORS 


H. F. Moore, Research Prof. of Eng. Materials, 
University of Illinois. 
W. A. Murritt, Ph.D., New York Botanical 
Garden. 
College H. C. Ramsower, Director of Agricul. Ext. 
Service, Ohio State University. 


RALPH 4 Focc, Prof. of Civil Engineering, 
Lehigh University. Samvuet J. Recorp, Prof. of Forest Products, 
Yale University. 


Leon A. HAUSMAN, Ph.D., Asst. Prof. of Zoélogy, 
Rutgers Colleze and State Univ. of N. J. J. HamMmonp SmrrH, Prof. of Civil Engineer- 
ing, Univ. of Pittsburgh. 


Harry S. Hower, Prof. of Physics, Carnegie 
Epwarp G. Spautpinc, Ph.D., LL.D., Prof. of 


Institute of Technology. 
Philosophy, Princeton University. 


M. LuckresH, Dir. of Applied Science, Nela 
Research Laboratories. 

G. A. Younc, Head, Mechanical Engineering, 

Purdue University. 


H. Drepericus, Prof. of Experimental Engi- 
neering, Cornell University. 

SauL DusHMAN, Ph.D., G. E. Research Lab- 
oratory. 

Epwarp EL.uery, Consulting Chemist, Union 


Roy W. Miner, American Museum ef Natural 
History. 


Vol. 130, No. 1. Published monthly. Entered as second-class matter, June 18, 1879, at the 
post office at New York, N. Y., under the Act of March 3, 1879. 

Price, 35 cents a copy. $4.00 a year. Postage prepaid in United States and possessions, 
and Mexico, Cuba and Panama; $4.50 a year for Canada. Foreign subscriptions, $5.00 a year, 
postage prepaid. 

Copyright, 1924, by Scientific American Publishing Company. Great Britain rights reserved. 
Illustrated articles must not be reproduced without written permission. Furthermore, the use of 
Scientific American articles or quotations from them for advertising and stock-selling enterprises 
is never authorized. “Scientific American,” Reg. U. S. Patent Office. 





pee apne in this issue will be 
_4 found the first article of a series en- 
titled “The Story of Steel.” A short while 
back Mr. J. Bernard Walker, the senior 
member of our editorial staff, visited the 
steel centers of the United States 
ing with the great open-mine pits of the 
Missabe Range in Minnesota, then steam- 
ing down the lakes with the ore to the 
huge smelting works at Gary, and then on 
through with the pig iron and steel to the 
various fabricating shops that turn out all 
manner of rods, rails, pipes, wire, and so 
on. Back in 1903, Mr. Walker covered the 
same ground in a survey of the steel in- 
dustry of that time, a special number de- 
voted to the steel industry appearing in 
December of that year. 


start 


TEXT month, as usual, we shall have 
something in the psychic field. At 
the moment, we do net know what it will 
be. Mr. Bird has just had a most inter- 
esting four-day psychic adventure, which 
he will tell sooner or later. A series of 
formal sittings by our committee with an 
other medium begin early in December 
and presents the possibility that there 
may be enough for a story before the Feb- 
ruary number has to go to press. Some 
months ago we imposed upon the 
lishers of two  epoch-making 
books—Richet’s “Thirty Years of Psychi- 
cal Research” and Schrenck-Notzing’s 
“Phenomena of Materialization”’—to the 
extent of getting review copies from them, 
We have been waiting for an issue in 
which there was no other psychic story, 
intending to make a story out of these 
two volumes. One or another of these 
possibilities will supply the psychic ma- 
terial for February—and indeed, it will be 
seen that we are fortified against a com- 
plete calm in things psychic, of three 
months’ duration. 


pub- 


psy chic 


en our February issue: A story on 
the romance of the lock, by Edward 
H. Smith, who has written so many inter- 
esting articles on the science of criminol- 
ogy; a museum in the open air, dealing 
with the wonderful life’s work ef Dr 
Charles S. Sargent, who has the unique 
distinction of being the oniy director of 
an institution which has flourished under 
one management for over fifty years and 
is known today as the Arnold Arboretum, 
representing a collection of 5000 varieties 
of trees; the problems of the city planning 
engineer not only in laying out new cities, 
but in remodelling old ones; the energy of 
the atom and what are the chances of 
harnessing this energy, comes in for a 
popular discussion by Sir Oliver Lodge; 
the heat of the earth, always an interest- 
ing subject, is dealt with in an entertain- 
ing manner; what the Japanese earth- 
quake did to the buildings of Tokio, is 
told in a graphic manner by photographs, 
as well as by excerpts from the reports of 
American engineers in charge of recon- 
struction work; the queer customs of the 
head hunters of the Fly River, New 
Guinea, are brought to us in pictures; the 
latest archaeological discoveries in the 
French cavern of Montespan, and the 
great paleontological surprise in the form 
of dinosaur’s eggs uncovered in Mongolia : 
the remarkable American dirigible “Shen- 
andoah” and how it is navigated—-these 
are but a few of the many interesting 
features which will go to make the Febru- 
ary issue more varied than ever. And the 
eover for that issue—the navigating room 
of the “Shenandoah” or ZR-1, drawn from 
life by our artist, Howard V. Brown. 
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WESTINGHOUSE > or 
ELECTRIC 2 Electrical Service = 


This thing that we all talk about so much — ing of a controller indicates. Do you have any idea 
Service — is mostly a matter of our own needs: of the problems of equipment and organization and 
We want what we want when we want it. If we technical operation that have had to be solved to 
get it, we call it Service. make this instantaneous Service possible? 

Consider, then, for just a moment, what a Your own local light and power company, sees 
tremendous thing it is to provide satisfactory to it that you get this uninterrupted, essential 
Electrical Service—which must respond instantly service. And the greater your needs, the better, 
to every need that the snap of a switch or the throw- and the more economical, this Service becomes. 
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Blast Furnaces Coke Limestone Ore Steel Pig iron 
Upper left: Sheets and plates. Upper right: Steel rails. 
Growth of steel industry in United States from 1902 (dark shade) to banner year 1918 (light shade) 
THE STORY OF STEEL—(See page 28) 
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lypical open and closed models, showing the simple but highly pleasing lines of the 1924 passenger car 


Cars of 1924. 


Some of the More Interesting Features Revealed in the New Models 


By Victor W. Page, M.S.A.E. 


class when his purse permits him to take this step. 

There is one thing that stands forth clearly in con- 
nection with power plant design, and that is the elim- 
ination of the twin-six engine; the well designed eight- 
cylinder types every practical advantage to be 
derived from the greater number of cylinders, and with 
There can be no controversy 


give 


much’ less complication. 


between the six and the eight, as here again history 
will repeat itself It will again be a matter to be 


decided by shekels rather than engine diagrams. The 
writer has always been an ardent advocate of the six- 
cylinder engine for moderate cost cars and four-cylinder 


by announcing a small six phaeton at $750, while 
another is offering a six-cylinder closed car at $950. 
In either case, the builder of four-cylinder cars of this 
class has something to think about, and the motorist is 
the gainer. He can graduaie to the superior type with- 
out waiting for the income-tax reduction. 

For cheap cars and trucks, regardless of price, there 
is no type of engine that will prove superior te or sup 
plant the four-cylinder when utmost service and mini 
mum complication are the main factors to be considered 
and, as racing engines have demonstrated, by increasing 
the cost of motor production and using a counter 

balanced crankshaft, the four-cylinder 





" wen ltil) automobile as we know it today is not 

“4 | | the result or conception of one brain, nor 
| | does anv partic wlel represent only 

| : the ideas of>the immediate engineering 
_—s nd sales organization of the builders 

° — The new models have been designed by the 

sii le se! e departments fully as much as by the 

eng ring staff ind, in the final analysis, engineers 
nd designers are often subservient to these depart- 

ents ‘I run i producing large quantities of 
irs hich must be built to meet a price In such a 
“, new engineering features cannot be looked fer, 

ecauuse they are non-existent Features 
| ight improve economy of opera 


rr efficiency of the mechanism cannot 


he | if production costs are increased 
vy the s Some utomobile manufac 
ers ve st ndurdized their designs 








may be made to run very smoothly. The 
increase in however, might just as 
well be employed in building a six-cylinder 
engine as in refining the four-cylinder, be 
cause no four-cylinder can give the over 
lapping explosions or power impulses of 


cost, 


the six-cylinder engine, where even 
crankshaft of ordinary design without 
counterbalance weights can be used and 


smoother running obtained than in a fou 
cylinder. This explains why new low 
priced six-cylinder cars are being offered 
for 1924. 

Many new features of design are incor 
porated in the Packard straight eight. In 
the motor itself, an entirely new principle 
has been worked out, accomplishing, it is 
claimed, the complete elimination of the 
unbalanced forces usually found in all but 
six- and twelve-cylinder motors. Instead 
of placing, in effect, four-cylinder 





two 








by the use of stock parts in the assembly 
no real engine ng or inventive skill 
s necessary nd designer ire dispensed 
ith altogether Study of such cars can 
nt bee M 1 to disclose new features 
even ugh the ilue nd practicality of 
self cannoe " lestioned 
\utomotive engineet do not believe, as 
~ r ir producers se« fo imagine, that 
there 1 further ro« r improvement 
1 existing designs Phere are many purel) 
echanical problems involving suspension 
igin ilance or even carburetion and 
ooling that still ery out for solution 
Mu nautient reveare nd many chemical 
mnd physical expe ents will be neces 
sur) t ore itor bile des even 
hough it is wel idvanced, can be con 
sidered Im it8 final stages The modern 
trend on the part of inufacturers who really build 
‘ on sted to those who only assemble them, is to 
ing out new and improved models every two or three 
\ rs, Incorporating new features that have rea! engi- 
neering merit The education of designers and engi- 
nee! S progressive and continuous process; but the 
eaction upon the actual commercial practice of car 
design is necessarily intermittent and spasmodic 


The automobile of today is too complex in its mechan- 


A new closed car in which cushions and rear seat are removable to provide 


luggage space or sleeping accommodations 


engines for low ears. At the same time, if his 
means permits, at any time in the future, the straight- 


eight will serve very nicely as motive power, because it 


cost 


is believed that this is the last word in motor car 
engines. The cost of repairs will be but little more 
than that of a six-cylinder engine, the balance and 


torque or power application will be much superior. 

In former years, there seemed a tacit understanding 
that ears below the $1,000 class would be powered with 
four-cylinder engines: and this condition obtained for 
time. This however, several makers have 
announced six-cylinder cars for less than that figure, 
one prominent maker getting the jump on competition 


some year, 


end to end, as in othe 
straight eights, in the new Packard car a 
type of crankshaft is used that makes 
radical departure from previous practice. Four crank 
pin throws—two at each end of the shaft—are set at 
right angles from the center four throws. This makes 
possible an interlocking firing order that cancels both 
the primary and secondary eliminating, it is 
asserted, vibration completely. Packard engineers say 
that the unleashed forces in an out-of-balance motor 
can run to more than a ton. The Packard straight 
eight has a 3%-inch bore and 5-inch stroke, with the 
reciprocating mass weighing 2.31 pounds per cylinder: 
the connecting are 10 inches long. In a four- 
cylinder motor with corresponding variables the engi- 
neers have worked out charts which would show that 
the unbalanced forces at 3000 revolutions 


motors some 


fi rces, 


rods 





sm to have been evolved through any flash of genius, 
hut it has been built up step by step, interspersed by 
man stumble and a fresh viewpoint before real 
progress was made, It is’ for this reason that the 
olumns of the autometive press and the 
meeting rooms of our engineering societies 


have been enlivened by discussions of the 
vivantuges and disadvantages of features 


that may be new to the present-day motor 


ist but which are nevertheless ancient his 


the old-timer. I refer particularly 
acrimonious 
brakes, 
have dis- 
of the 
Argyl 
“ar engineers broached their use over thir 
although the 
controversy 


to the lengthy and somewhat 
discussion relative to four-wheel 
which are by no means new; I 
many 


(Seotch ) 


tinet recollections of hearing 


same arguments when the 
teen years ag Then again 


four-versus-six-cylinder has 
heen settied by the selection of the sinapler 


ajority of motorists who 


our quantity-production cars, we 


type by the n 
purchase 
have in its place consideration of the mer 
its of the eight-in:line engine compared to 
the eight-cylinder V-type. It is fitting to 
that the 


remark in this connection motor 








a minute total 1475 pounds. In an eight- 
eylinder V-type motor of conventional de- 
sign this same unleashed force runs up to 
2080 pounds, while in a straight eight 
motor without the Packard type of crank- 
shaft, and which has in effect two four- 
cylinder motors joined in tandem fashion, 
end to end, the unbalanced force reaches 
2120 pounds. 

In the case of the Packard single-eight 
engine, the secondary forces are concen 
trated at the center of the engine and are 
completely neutralized or “cancelled out.” 
Another way of viewing this proposition 
of perfect balance is to state that in any 
reciprocating engine which is composed of 
pistons, connecting rods and a crankshaft, 
in order to obtain freedom from vibration, 
it is necessary to have the reciprocating 
and rotating masses in balance at all 
times. If these conditions are fulfilled, 
the engine can be mounted on the frailest 








protagonist of 
a four-cylinder car owns one is 
to graduate into the six-cylinder 


ist who is the most ardent 
while he 


the first 


The instrument board of the new year, as shown on one of the most popular 


eights 


support and run at high speed without 
experiencing any difficulty due to exces- 
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sive vibration. Of all the engines discussed the single- 
six, twin-six and single-eight with the new-style crank- 
shaft alone fill these requirements. The four-cylinder, 
eight-cylinder V-type, or twin-four, and usual eight- 
cylinder in line, or tandem four, engines all depend 
upon being rigidly bolted to the frame for absorption 
of their inherent vibrations. Naturally these vibrations 
ure transmitted throughout the car and cause consid- 
ereece annoyance to the passengers, especially at the 
so-called “critical speeds.” It is claimed that the single- 
six, twin-six or new single- 
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power characteristic of the Cadillac engine is due in a 
large measure to these factors. 

The discussion that obtains about four-wheel brakes 
reminds the writer of an equally heated controversy of 
several years ago relative to the advantages of four- 
wheel drive for trucks as opposed to utilizing only the 
rear wheels for traction. There was no question about 
the increased traction obtained by supplying power to 
all four wheels instead of only two, and here again the 
exalple of a locomotive, in which power was applied to 


more anxious about a system involving twice the work 
because it has twice as many parts, is beyond my rea 
soning powers. The writer does not question the advis 
ability of using four-wheel brakes on expensive, heavy) 
and fast cars; but from a number of years of service 
station experience, he does question if they will worl 
out under actual conditions of neglect and even abuse 
that cheap and light cars receive. The motorist wh 
neglects to lubricate the bearing points of his chassis, 
fails to keep his tires properly inflated, and even forgets 

to put oil in the engine or 





eight could be run at any car 
speed with the engine practi- 
cally floating in space, there 
being no necessity for any of 
these engines to be bolted to 
the frame, other than to sup- 
port their weight and take 
the driving reaction. 

As the culmination of nine 
years’ production of cars 
equipped with 90-dezree, V- 
eight engines, the Cadillac 
Company announces a new 
type, the V-63, embodying 
the fundamental perfection 
of the V-type, 90-degree, 
eight-cylinder engine, inher- 
ently balanced, and _ with 
major parts improved. The 
new engine marks the prac- 
tical accomplishment of an 
engineering feat long consid- 
ered difficult of accomplish- 
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water in the radiator, cannot 
by ahy stretch of the imagi 
nation be pictured = giving 
four brakes the attention he 
now forgets to give to two 
The writer concedes the 
point that the brakes will 
function properly if they ar 
maintained as they should 
be; and he agrees with the 


designer, who has_ spent 


CHANDLER TRAFFIC TRANSMISSION many weary hours over the 


drafting board perfecting the 
four-wheel-brake system that 
works so well under test and 
in road demonstrations, that 
the system could not be ex- 
pected to work well if neg 
lected. One cannot put engi 
neering brains into the head 
that abhors technical detail. 
As Grover Cleveland said, 


1 





theory that confronts us.” If 





ment by automotive engi 
neers—the inherent balanc- Left: 
ing of the _ reciprocating 
parts of the V-type, eight- 
cylinder engine. With this 
inherent balance, the V-63 
retains and combines all of the obvious and admitted 
advantages of the short, rigid crankshaft and crank- 
case, giving maximum rigidity in the engine structure 
and economy of chassis space, coupled with hitherto 
unknown smoothness of operation. The inherent bal- 
unce of the reciprocating parts in this engine is the 
result of a new arrangement of the throws of the 
crankshaft. The four throws, or cranks, are in two 
planes at right angles to each other, instead of all in 
one plane, as in the previous V-eight practice. That is, 
when viewed from the end, if the crankpin at the for- 
ward end of the crankshaft be considered to correspond 
with the figure XII on the dial of a clock, the second, 
third and fourth crankpins would fall at three, nine 
and six o'clock, respectively. 

Compensators, or counterweights, are used; and 
these, in combination with the new arrangement of 
crankshaft throws, cause the whole assembly—crank- 
shaft, connecting rods and pistons—to operate with the 
smoothness of a balanced flywheel. With this rear- 
rangement of the crankshaft throws, a new firing-order 
has been established. The same firing-interval is main- 
tained, uniformly spaced, as on all Cadillac eight- 
cylinder engines. The firing-interval, it might be said 
in passing, is conditioned by the angle between the 
eylinder blocks: and the power impulses occur regularly 
every quarter-revolution of the crankshaft. With no 
other angle than 90 degrees will an _ eight-cylinder, 
V-type engine have a regular firing-interval and a uni- 
form overlapping of impulses. The continuous flow of 


shaft and the key, with 
Details of the new “traffic” transmission, which shifts with the familiar motions, but without any 


Cut-away view of the entire transmission, showing how all gears are constantly in mesh. 
gear shown in phantom. Lower right: The action of the key when idle and when at work 


meshing of moving gears 


six or eight driving wheels and superior traction thus 
obtained, was cited as an example of why trucks would 
be better if all wheels were driven. Very convincing 
arguments were advanced and four-wkeel-drive trucks 
did all manner of stunts to shew their superiority over 
those employing the more conventional system of drive. 
Yet there are no more makers of four-wheel-driven 
trucks now than there were then. This, of course, is 
not because the four-wheel drive was found to be im- 
practical. In my opinion, the reason was that two- 
wheel-drive trucks were adequate in 95 per cent of the 
places where trucks could be used advantageously, and 
the greater mechanical complication of four-wheel drive 
militated against its general adoption, despite its proven 
superiority as a means of securing positive traction. 
The situation is somewhat the same, in my mind, 
where four-wheel brakes are concerned. No one will 
question the fact that one can stop a car quicker by 
stopping rotation of all wheels than if only two wheels 
are braked. At the same time, no one can argue justly 
that four-wheel brakes do not involve added mechanical 
complication ‘in an already complicated mechanism. 
Little fault can be found with a well designed two- 
wheel braking system if it is kept in adjustment. The 
reason two-wheel brakes have proven inadequate in 
some cases is because the design was not all that could 
be desired or because adjustments were neglected. Why 
anyone will expect the motorist or mechanic who now 
neglects a two-wheel braking system, both as regards 
adjustment and condition of brake linings, to be any 


Upper right: The slotted four-wheel brakes receive the 


attention their merits de- 
serve they will vive satisfac 
tion, but two-wheel brakes 
work well under the same 


conditions. The fact that a Pullman car has twelve 
pairs of brake shoes is not a logical argument to use for 


the purpose of proving that an automebile should have 
four sets of braking elements, one in each wheel, in 


addition to a transmission brake and the ability 


to 


use the engine as a brake on occasions 

There is no question but that four-wheel brakes have 
caught the motoring public’s fancy and they have been 
hailed with delight by municipal and highway author- 
ities, who realize the many accidents resulting from 
unreliable braking systems. There is much to be said 
on both sides. Some makers are very enthusiastic 
about the four-wheel brakes, but qualify their enthu- 
siasm by the cautionary advice to the purchaser that 
theirs is the only practical system; ali the others are a 
snare and a delusion. Some more conservative car 
builders furnish them at extra cost if the purchaser 
desires: while other manufacturers, in order to be con 
sistent in their advocacy of the innovation, equip all 
their cars with four-wheel brakes, even to light four 
cylinder cars, where the two-wheel brakes. have alway 
proved to be adequate in the past. 

Every maker advocating four-wheel brakes makes 
provision to prevent locking of the front wheels when 
the brakes are applied, on account of the danger if a 
rapidly moving car was stopped suddenly at a time 
when the wheels were swung around by the steering 
mechanism in rounding curves, Suppose some ignorant 
motorist or repairman alters this adjustment after the 
car leaves the factory, so that the brakes do lock? 

















Typical interiors of some of the fine cars of the new year, indicating the efforts being made toward still greater comfort and convenience 
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Of course, four-wheel brakes 
would be of little use if they 
did not operate just as well 
when turning, for in emergen- 
cies the quick-thinking driver 
uses his steering wheel as well 
as his brakes to avoid collision. 
Obviously, both must work 
perfectly and, above all, the 
brakes must not interfere with 
the steering. As an extra pre- 
eaution against the possibility 
of locking the front wheels 
when turning, the brakes are 
so designed that as the wheels 
assume the turning angle they 
practically let go. In driving, 
this actually gives the driver 
better control of his car. 
Brakes are all of the inter- 
nal, expanding type, and, of 
course, the shoes are in two 





equal halves, or segments. The 
fabric surface of one segment 
will frequently wear more 
than that of its twin. This 
must be constantly and auto- 
matically compensated for, In 








The eight-cylinder-in-line engine is not quite se long and lean in appearance 


as its name might indicate 


the Rickenbacker car is a 
diamond-shaped shifting block 
which automatically accommo- 

















Under hese conditions, the advisability of using the dates itself to the difference in thickness of the brake 
brakes on the front wheels is justly open to question. lining, and exerts precisely the same pressure on oppo- 
Suppose the mechanism is s« 
designed that it is impossible 
to lock the front wheels and 
only the wheels can b 
locked | the brakes? The 
bull of the work is 
done | the usual form of 
rea \ ‘ ike the thers 
on ‘ ron ure my 
L< 1 j hye | T\ to . > ‘ “v 
sini ti ad denaiaiin dan tin Unusually heavy eight-throw crankshaft for straight eight 7 pone cagyne- Ali nat 
ré iz i! I nt 
whee stopping Ss motior hsolutely must inevitably 
make ‘ lieul t I ( 
Phe prot iIved in vheel-brake designs 
ure n iifold ithoug net quite so manifest to the 
layman The ere adding of another pair of brakes to 
the fron hie Loe ‘ const ite a workable four 
wheel-bruke systen Had that been true, the first auto 
mobile ever made would probab have had brakes on 
all four wheels, for it is a matter of common knowledge 
that railway cars, for example, have brakes on all 
wheels, In n utomohile we have many problems that 
do not arise in the building of any other vehicle. and 
these are due to i facilitv and ense with which it 
must be steered over any kind of road surface. For 
example: one would say that if the strain on the wheels 
were equalized so that the pressure between the shoe 
and the di were precisely the same on each, a perfect The balanced crankshaft of a new V-eight, with cranks in two planes instead of 


four-wheel-brake should result. 


Not at al It is not so simple as that In the first 
place, the braking effect must not be precisely the same 
on front as on rear wheels The car must always have 
“steernge-way,” which is to say the front wheels must 
continue to “roll’—never lock—under any circum- 
stances Neither is it desirable, of course, that the rear 
wheels lock Rut no brakes heve ever yet been made 
that a driver could not, under certain circumstances 
lock, if he applied them quickly enough and with suff 
cient fore To render impossible the locking of the 
front wheels the strain between front and rear must be 
differentiated 

One of the most ardent protagonists of four-wheel 
braking systems operated by mechanical means is the 
Rickenbacker Company, who were among the first to 
aunpeunce the use of this equipment In the Ricken 
backer system this is accomplished by different degrees 


re exerted from the foot lever to front and 


Puke 


rear. Of course, the left wheels, both front and rear, 


of lever 


must be equalized with regard to the right so as to 
take care of the difference in traction, under different 
conditions. This has always been done in the Ricken 


backer with the most approved type of equalizer—the 
differential gear type 

Another differential equalizer now accomplishes the 
sume purpose for the front wheels, and it is interesting 
te note th neat way in which this has been worked 
out The pifferential mechanism is contained in the 
hub of the rake pedal itself, making one of the neatest 
installation® the writer has yet seen. But they still had 
another, 12d more difficult problem, one which few 
European dmgineers have so far succeeded in solving. 
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volving drum into which water could enter, if driving 
through a deep puddle or stream, although centrifugal 
force of the revolving drum makes this impossible 
under ordinary conditions. To provide against such 
unusual happening, holes have been drilled around the 
drum to permit any moisture to leak out. In fact, it 
would be thrown out by centrifugal force. These holes 
serve another valuable purpose. They are counter-sunk 
on the inside, so there ere no rough edges to catch the 
friction which constitutes the brake lining, and they 
permit the air to escape when brakes are applied, so 
that the contact between the shoe and the drum is 
uniform and positive, whereas in the ordinary brake 
uir pockets are liable to form and prevent efficient 
braking. 

Adjustments on Rickenbacker four-wheel brakes have 
been developed to the point where it is claimed to be 
actually easier to adjust the four—and it ean be done 
in less time—than the ordinary type can be adjusted on 
the two rear wheels. A plain monkey wrench is the 
only tool necessary, and a one-sixth turn of one adjust- 
ing nut on each brake. One person can do it and 
without soiling his hands or sleeve. If “one notch” 
on each is not sufficient, another notch will invariably 
compensate for any ordinary degree of wear since the 
last adjustment. The illustration shows the device by 
which this is accomplished. 

The brake-shoe anchorage consists of a split sleeve, 
the inner surface, of which each have one variable 
depth slot. Wedges fit into these slots. As the wedges 
are drawn in by the turning of the adjusting nut, the 
split sleeve expands against the brake shoes, forcing 
them apart, thereby achieving the desired result of 
adjustment for wear. Notches are milled in the threaded 
section of the adjustment nut, and a steel ball, held in 
place by a spring, snaps into each slot as the nut is 
turned. As there are six of these slots, the ball will 
snap into place six times in one full revolution. The 
“feel” of this operation renders it ridiculously simple 
for anyone to adjust these brakes. Contrary to usual 
practice, the pull rods are never teuched except when 
assembling the brake at the factory or when a new 
lining is being installed in the service station. Then 
‘wedge” is backed all the way off and 
meet the new condition, after 

which the only adjustment 











necessury is that above de 
scribed. 

Rickenbacker engineers in 
sist that the life of brake lin 
ings is increased many fold 
when the braking service is 
distributed over four; that the 
car will run fully ten times as 
many miles between adjust 
ments; that tires wear longer; 
that strain on brakes and 
every other part of the car is 
less, because of the distribu 
tion of these stresses over two 
axles instead of one and over 
four springs and four wheels 








one. This shaft is shown assembled in its engine in the next view 


site sides of the drum. Another little point, but a very 
important one: this automatic equalizing block, as well 
us the cam itself, is freely 


instead of two. While to the 
layman it would appear that 
these engineers insist that 
vastly greater results are achieved than would appear 
on the surface, their contentions are reasonable because 





lubricated from the drip oil 
which comes down from the 
steering spindle, all of which 
are enclosed, so that only one 
oiling point is necessary to 
provide all these parts with 
constant lubrication. The 
front brake-shafts, on the 
outer end of which is the cam 
above described, are neatly 
concealed in housings integral 
with the front axle forging, 
and from the point where it 
leaves the axle to the point 
where it enters the wheel, it is 


encased in a water- and dust- 
proof boot, which is packed 
Pe | 
housing also serves to rein- 
force the axle at the point 
where the extra torque stress 
of the front brakes exerts 
greatest effort. 

Inasmuch as the drum must 
be free to revolve, of course 


os 
1 meme 





with grease. This integ 














there is a slight clearance be- 
tween the outer edge of the 
brake anchor-dise and the re- 


Side sectional view of new V-type eight, showing new compensated crankshaft, 
single camshaft with 16 cams and other new features 
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of the fact that there is less pressure per square inch 
of braking surface; less friction per square inch; 
therefore less heat generated; and the heat, always 
remaining at a much lower degree, radiates much faster. 
Less adjustment range is needed with this type of 
brakes, although in the Rickenbacker design more 
range is provided. 

The life of the brakes, as well as their efficiency, is 
very greatly enhanced by the fact that the drums are 
accurately machined, which distributes the friction 
evenly over the entire surface of the linings and drums. 
By the method of anchoring and adjusting, the shoes 
are always concentric with the drums, so that the wear 
is absolutely uniform. In fact, the driver could wear 
his linings wafer thin and still they would operate as 
well as when new. The average brake shoe wears like 
a shoe on one’s foot—in one or two places—whereas the 
Rickenbecker shee cannot but wear evenly all around. 
Another interesting claim is that, while theoretically the 
same amount of foot pressure should be necessary to 
accomplish the same result with four wheel brakes as 
with two, experience proves that it requires consider- 
ably less than half as much. Also, that while, theor- 
etically again, a car of given weight should stop within 
half the distance, it really stops in less than half, if the 
driver so desires. In a word, less than half the pres- 
sure of the foot stops the car in the same distance as 
with two-wheel brakes, while the same exertion stops it 
in less than half the distance. 

All engineers who favor four-wheel brakes do not 
agree on the details of construction and application any 
more than they do on other points of automobile design. 
The Buick cars are provided 
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Several other makers have 
announced hydraulically op- 
erated brakes for the coming 
season, but most brakes are 
operated by the usual me- 
chanical linkage. 

One of the most improved 
and distinct mechanical fea- 
tures of the year is the 
multiple-dise, self-adjusting 
clutch recently announced by 
the Cole. For some time Cole 
engineers have concentrated 
their efforts on the develop- 
ment of a clutch that would 
give ease in the shifting of 
gears as well as_ silence, 
which is considered one of 
the outstanding attributes of 
a finer motor = car. Dise 














clutches have been used in 
motor car power plants for 
years, and essentially they 
have not changed in their 
construction or operating efli- 
ciency since theie inception. 
The new clutch is an eleven-plate multiple dise and 
not a single-plate type. Among the features that make 
it stand out mechanically is, first, the elimination of 
any tendency to clatter, grab or distort. This is done 
by the use of special steel stock and special milling 
process in making the plates. And in addition to this, 


support for steering arm, etc. 
brakes, mounted on transmission case, with brake-liquid reservoi: 


Typical hydraulic front-wheel brake, showing wheel installation and reserveir 


Note tubular front axle, hydraulic brake-line connection, complete enclosure of brakes, double 


At the left is shown the master cylinder for operation of the 


mounted outside 


mesh with their corresponding gears just asthe con 
ur transmission always 


The slid 





stant-mesh gear of the sliding-g 
remained in mesh, turning the countershiaft 

ing keys are visible to the left of the gears, and the 
forks that slide them. When it is desired to engage an) 
particular gear, the shifting lever is moved to the 


desired position This causes 





with external constricting 
band brakes, but most ears 
employ internal expanding 
bands or cam-separated shoe 
brakes. In the Duesenberg 
ear, Which embodies a num 
ber of interesting engineer- 
ing features, including an 
excellent straight-eight en- 
gine design, the four-wheel 
brakes are not an innovation, 
inasmuch as they have been 
provided on stock models for 
some time. In this car, the 
internal brakes are actuated 
hydraulically, this method 
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the heavy keys shewn in the 
smaller views at the right to 
slide in the deep grooves in 
the shaft. When all gears are 
in neutral, the heavy lugs on 
the ends of the keys lie wholly 
within the bearing rings 
upon which the gear runs 
when sliding. Two of these 
rings support each gear 
When the keys are shifted, 
they move clear of these 
rings, and when clear rock 
the heavy lugs out into the 
deep notches eut in the inter- 


nal circumference of the 





gears, The keys are bound 





also providing for compensa 
tion or equalization without 
mechanical linkage. A mas 
ter cylinder is mounted on 
the transmission case, the brake pedal being attached 
to a piston rod which forces oil out of the eylinder 
through pipes running to brake-operating cylinders at 
the wheels, A reservoir mounted adjacent to the brake 
cylinder insures that it will always be filled with liquid. 
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A new self-adjusting multiple-dise clutch using plates 
with woven corded fabric 


Left: Rickenbacker. Center and right: Cadillac 


Three views of the front-wheel members of two mechanically operated four-wheel-braking systems 


au second point of novelty is the construction of the 
fabric friction plates. Instead of building upon a plate 
of solid fabric composition or riveting the fabrie on t 
the face of the steel plate, a corded fabrie has been 
woven into the plate itself. This special combination 
fabric-and-steel plate, because of its integral construc- 
tion, absolutely resists the deteriorating forces that 
have in the past prevented the highest efliciency in 
¢lutch operation. This new construction will eliminate 
the troubles of fabric ripped off the plate through strain 
or the solid fabric plates broken under the strain and 
pull of the plates. The feature that makes the clutch 
self-adjusting comes from the six coil springs that keep 
the plates snugly together at all times. As the fabric 
wears und space is creuted between the plates, these 
springs take up the play, keeping the fabric pressed 
tightly against the steel plates, which feature, however, 


seems to be shared by almost all spring-controlled fric- 
tion clutches. 

On the new Chandler cars one finds a gear-set con- 
struction of the constant mesh type that is reminiscent 
of the gear box formerly used on the Berkshire cars, a 
New England product that only pioneers in the industr) 
will recall. The principle is a practical one and, of 
course, is a great improvement over the earlier form of 
sliding key engagement. The new construction is 
clearly outlined in the accompanying illustrations. The 
big advantage is that speed changes can be made in 
either direction and with equal facility and at any speed 
of ear and engine; and the method of operation is such 
that the motorist does not have to learn to manipulate 
it—the lever shift is the same as with any sliding gear- 
set operating on the selective principle. 

The illustration shows the Chandler transmission cut 
away to reveal the shafts and gears. Note the solidity 
of the layout and the sturdiness of the gears. Note 
also that in general it follows the layout of the ordi- 
nary transmission. In the old fashioned gear-set, gears 
were changed by sliding the gear wheels along the 
driven shaft, which was slotted so that the gears must 
always revolve with the shaft. In the new transmission 
the shaft is free to revolve within the gears, which, 
however, do not slide back and forth. They remain in 


to rock fully into place be 
cause the action of the gears 
themselves turns the keys 
into their proper position. Note that the gear is locked 
to the shaft so that it cannot revolve in either direction, 
thus eliminating backlash. When the keys are engaged, 
they cannot rock fariher, being restrained by the heavy 
bearing rings. 

Another innovation that has received practi 


tical appli 
cation on the Apperson cars is a mechanical gear-shift 








a gear-shifting lever Is 


in which all hand operation o 
eliminated, except for a small pre-selection change-speed 


lever on top of the wheel, which can be operated by the 
pressure of the finger or thumb. The actual gear 
shifting unit is bolted to the transmission below the 
floor and is out of sight. The operation is simplicity 
itself ; the selector lever is moved to the desired position 
and, pushing out the clutch in the usual manner, shifts 
the gears. This system provides a clean front com 
partment floor, as there are no levers to interfere even 
in a slight degree with the comfort of the occupants, 
The advantage of the pre-selection principle .is that 
while the car is being operated in one speed—say high, 
for example—it is possible to set. the selector lever to 
the notch indicating second speed and on the next 
movement of the clutch pedal the gear is automatically 
shifted by positive mechanical means without the 
motorist’s taking his hands from the steering wheel. 

No diseussion of new feutures of moter cars would 
be complete without brief mention of low-pressure, over 
size, or balloon, tires, us they are called. The most 
essential feature of the balloon low-pressure tire is 
the cushioning effect it gives the machine when on rough 
roads. It has been found by many experiments that 
when driving on a very rough highway, with many 
chuck holes, the car is given a kind of rolling effect 
instead of jolts that are uncomfortable to passengers 
and injurious to the car. Of course, the ups and downs 
of the road are still there, and the ear goes up and 
down with them, but everything is cushioned so that 
there are no sharp shocks and jolts, and one does not 
have to watch the road or put his body in a tense con 
dition to get over the rough places, nor be worried about 
being tossed up from the seat. Furthermore, the driver 
does not have to pick out all the good places in a 

(Continued on pane 66) 





ir S/HERE is no economic problem of greater 
ls basic importance today than the unifying 
i of all means of transportation into one 
| ez syinp theti systen The urgent necessity 
16 of moving people and materials with the 


f 
| 


ind economy has direct 


utmost expediency 





and obvi bearing upon the progress of the country 
financia industrially and commercially, and, there- 
fore, upen the cost of iiving generally Significant 
present-duy developments in transportation are tending 
unmistakibly towards bette ‘ rdination and cooper 
ation bet*’een the four main units: steam roads, electric 
railway, Ships, and motor vehicles. Out of the confu 
sion and friction of the past, an orderiy system is being 


gradually, established, to the elimination of wasteful 





methods «nd structive competition It is hoped that 
n the ne} ire we will see a new era in this fieid. 

Che oufstanging factor in the nking of railways, 
highways, and‘ waterways, is, of course, the rapidly 
expanding f motor vehicle Rail and water car 
riers “ient origin; the amazing growth of the 
motor indust Sie s taken place in little more than a 
score of ye Bnd only within the last few years have 


trucks and tuken their permanent place as essen- 


al transpor m units Yet, in that short space of 
time a gre on of trucks has been sent forth on its 
mission of ¢ ng the products of field and forest and 


ind docks and factories, and 
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have been passed many laws destructively restrictive. 


While we are long past the days when a man carrying 


au red flag walked ahead of the motor vehicle to warn 
other users of the highway of its approach, or those 


more recently in which Iowa farmers together in 
their granges to warn all members against having any 
business dealings whatever with owners or operators of 
the modern Juggernaut of the road, the “horseless 
buggy,” there still exists, in the minds of many, miscon- 
ception of the true importance of motor vehicles and 
of the attitude of the automotive industry towards 
legislation affecting its interests. There is much com- 
ment, for example, to the effect that passenger 
trucks and buses are not paying their rightful share of 
taxation; that public highways are being destroyed by 
their use; and that unfair competition has been set up 
against and electric roads. That this is not 
generally true is proven by figures published that show 
that the motoring taxes twice the 
amount spent on road building and repair. 


got 


ears, 


steam 


nh some states are 


It is not generally understood that the burden of 
assessment placed against the industry in many states 
has been out of all proportion to its ability to pay; 
that the motor vehicle has been the most powerful 
influence towards the building of better roads, se neces 
sary for economic advancement: and that trucks and 
buses are in actuality cooperating and not competing 


units in the transportation system. The public is will- 
ing to pay for service, and if motor buses do the work 
better, quicker and cheaper than other methods, it will 
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The Economic Position of Motor Transport 
Motor-Vehicle Economy and Mobility as Realized in the Truck and the Bus 


posal for 14 tons gross, and upon this basis highways 
of the future are likely to be built. It should be recog- 
nized, however, that it is the unit weight per inch width 
of tire supporting the load and in contact with the 
roadway that counts. Very heavy loads may be carried 
without injuring the surface if the wheels are of sufli- 
cient width. 

The chief point to be considered in connection with 
the highways is that they should be built to carry the 
necessary traffic rather than so poorly or cheaply con- 
structed as to act as a bar to economical hauling. The 
public mind should be educated to consider the value of 
good roads from the standpoint of actual decrease in 
the cost of commodities, through decrease in the ex- 
pense of transportation. If it is good business to build 
a railroad that it is adequate for any 
demand that may be made upon it, then paved high- 


rail-bed so 


ways should be built to meet the same conditions. The 
value of paved highways lies in their destruction 
through use and not in their preservation through 


uneconomically restricting that use. The only possible 
use to which paved highways can be put whereby value 
received cun be realized must be commercial use. Polit- 
ical considerations must give way to efficient road con- 

struction. The public must receive what it pays for. 
State lines should no longer be drawn in transporta- 
tion and legislatures should act to make uni- 
form highway rules and regulations, together with laws 
as to licenses and fees, in so far as possible, for the 
purpose of encouraging transportation and therefore 
for the purpose of decreas- 


mutters, 



















mine to rail platforms 

eventually to res and homes; an immense fleet of 
buses and tu ibs has given its contribution to the 
tusk of movir millions of 

persons withir ties and Ix 

tween commui@@jies, supplie- 
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ing costs to the consumer. 
In fact, many people who 
have given the subject con- 
sideration believe 
that Federal, rather than 
State, control is what will 
be necessary. Commercial 
motor are here to 
stay—they have become and 
will remain absolutely neces 


seem to 


vehicles 


sary parts of a unified and 
efficient transportation sys- 
tem—and the expansion of 
the facilities afforded by 


their uses should be encour- 















22 per cent aged by reasonable legisla- 
over the previous year. The tion, rather than retarded by 
suburban use cars and . . . . eee ill-advised prohibition It 
motor trucks isan example The service rail car, an eight-wheel type that follows steam-railroad practice in car and truck construc- jg 4 shortsighted policy that 
Around our bit cities are tion, and motor-vehicle precedent in power-plant, transmission and change-speed gearing has prevailed since the be- 
areas of land u‘ed by heme ginning of history to attempt 
seekers. Without motor vehicles only land within walk necessarily be a case of the survival of the fittest. to limit and restrict progress by legislation and to 






















ing distance of a railroad station has been readily 
With 
home 
iniles Long Island, a 
York Metropolitan District, 
1917 there 


of this island 


station becomes 
development for a radius of several 
part of the area in the New 
illustrates this point. In 
irs in suburban counties 


valilable the motor vehicle each 


center fi 


were 11.800) motor ct 


and there were 50,796,000 passenger fares 


on the railroads serving the territory. In 1922 there 
were 41,000 curs, and the railroad passenger total had 
grown to 79,656,000. In the same period motor trucks 


he freight carried 
6,028,000 
dwellings 
new 


10,000, and 


5.271.000 to 


increased from 2,482 te 
from 
thousand new 


region; 1922 


ie railroads advanced 


have been several 
} 


mstructed in this set a 


» not leaving it to private individuals 


he advantages that may be obtained 

developing territory intensively by use of the 

Forty railroad re using flanged-wheel 

» their sho lines The American Short 

Association finds tt ny lines operate 

i cos of ron ) 25 cents a mile, 

charges S pay ith the cost of 65 

to the rail line in e operation of steam 

¢ miy a ne r tram : needed on 

route, the saving in the use of the gasoline 

ndustry now Is in the legislative period 

; development i flood of laws and proposed meas 
ures, relating to the regulation of these modern carriers 
iv. has followed in the wake of their 

wider utilization. and legislative hoppers in every state 
have been jammed with thousands of bills Without 


question there has been some wise legislation enacted 


with the view of promoting and encouraging this newest 
certain that there 


industries: it is likewise 


of giant 


Nor is it widely understood that, far from opposing 
intelligent regulation and taxation, the automotive 
industry has consistently advocated reasonable regula- 
tions and the imposition of taxes sufficient to cover the 
entire budget of State Highway Departments for the 
maintenance of improved highways. The United States 
Bureau of Public Roads reports that the total of motor 
1922 was $334,901,209; in some states 
the highway 
interest- 


vehicle taxes for 1922 
the amount of such far 
maintenance budget. In this connection, 
ing to note that one of the largest truck manufacturing 
companies, which has paid out a total of more than 
$12,000,000 in dividends over a period of years, has 
excess of for State Fed- 


taxes exceeded 


t is 


paid in this and 
taxes. 

f the striking aspects of motor vehicle legisla- 
tion is variation in the licensing fees of the 
various states, in the basis for fixing fees, and in those 
which are related to the cost of high 
way construction and maintenance, namely, weight and 
While exact uniformity of regu- 
lations and restrictions may not be possible, because of 
conditions, it is certain that manufac- 
turers and operators of trucks and buses, as well as 
must be given some fairly standard 
the whole, upon which 
the problems as to weight, speed, and tire impact, may 
be worked out. 


It is being 


also sum 
eral 

One o 
the wide 


elements closely 


speed of motor trucks. 


differing local 
highway engineers, 


code, acceptable to states as a 


that it is folly to bar the 
so-called heavy-duty truck from the highways, as has 


recognized 


been the endeavor in some states; such proeedure 
would result in the use of two trucks instead of one, 
with consequent greater damage to the roadways as 


well as higher operating costs. In the matter of gross 
weight, there should be a limit, of course; the Motor 
Vehicle Conference Committee has submitted its pro- 


judge what would be proper in the future by the iimited 

outlook obtained from a consideration of the past 
Old-fogyism has always been a stumbling block to 

progress, and if motor transportation is to be circum- 


scribed by hasty and ill-advised legislation, the indus- 
trial growth of this country will be proportionately 


stunted. Upon this belief not only the manufacturers 
of motor but also an increasing 
number of rail and water line operators, who are dem- 
onstrating, by the purchase and utilization of trucks 
and buses, the value of these mobile units as adjuncts 
of their own service. More than 100 electric railways 


vehicles are agreed, 


in 23 states now operate more than 1000 buses and 
feeders and extension units; the use of trucks by rail- 
roads for less-than-carload-lot’ hauling and terminal 


service is growing constantly, and gasoline-engined rail 
cars, closely akin to motor trucks, have been the salva- 


tion of many companies operating short lines which 
were unprofitable with steam or electric trains but 
which now show a profit with the more efficient rail 


cars. In every state the public, as the buyer of the 
commodity of transportation as well as the real owner 
of its properties, should be seeking the enactment of 


wise legislation to improve its trade arteries and car- 


riers and to safeguard its tremendous investment 
in them. 
Fourteen million passengers were carried in motor 


buses operating in the State of California during 1923. 
This figure, staggering in itself, is but an indication of 
the tremendous strides made in bus transportation dur- 
ing the last few years, bringing the passenger carrying 
bus into full partnership with the nation’s leading 
transportation facilities. Following closely in the foot- 
steps of California, buses operating in Ohio last year 
earried nearly 12,000,000 passengers, while bus lines 
operating in Minnesota report 10,000,000 people carried 
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over a like period. Records of bus transportation in 
other states would reveal figures of equal magnitude. 
The year 1924 undoubtedly will show a big increase in 
the number of passengers carried. 

An important trend of bus development, and a fairly 
recent one, is indicated by the scale on which electric 
rail lines are purchasing and operating motorbus equip- 
ment. A record along this line is believed to have 
been established by the Pacific Electric and Los Angeles 
railways in purchasing 81 buses in a single order. 
Fleets equally large are operated by independent bus 
companies. Indicative of the place the motor bus is 
earving for itself, one manufacturer reports that four 
electric traction companies alone operate close to 200 
of its buses in conjunction with street car service, 
while all told more than 4500 of its vehicles are run- 
ning on schedules measured and timed by public con- 
venience in every state in the Union. 

The motor bus, because of its extreme flexibility, is 
not limited in its operation but is capable of efficiently 
serving the public wherever there is need of passenger 
transportation. Buses are now being operated with 
much success in city service, as traction line feeders, 
on inter-city lines, for de luxe tours, for schools and 
institutions and for parks and sightseeing. They have 
become within a few years a very detimnite part of the 
country’s transportation system. 

In the four years preceding the war, the ratio of 
increase in passengers carried on motor buses in London 
was 136 per cent, as compared with a ratio of increase 
on the tramways (trolley cars) of only 18.7 per cent. 
There are over 4000 buses operated in Greater London 
every day handling an average of over 2,000,000 pas- 
sengers. Late figures on bus operation in Paris are not 
obtainable, but those of 1913 show that in that year 
there were in daily use 1032 buses. The increase in 
passengers carried on motor buses from 1911 to 1913 
was 81.4 per cent, while the increase on 
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factory engineers, working in 
cooperation with the service 
men, soon had compiled and 
digested the experience of the 
various users; and _ special 
chassis designs were evolved 
that were especially adapted 
to wholesale passenger trans- 
portation. By dropping the 
front axles and underslinging 
the front and rear springs, 
and in some instances by hav- 














ing the frame side members 
dropped between the springs, 
buses were evolved that were 
~asy of access and that carried their loads low enough 
so the low center of gravity permitted higher speed with 
safety and comfort to the passengers. In the ordinary 
motor truck chassis, power plant reliability was of 
paramount importance; but if the engine vibrated at 
certain speeds or if it was somewhat noisy in operation, 
these conditions did not seriously militate against its 
use for hauling a moving van or coal wagon body. 
When the bus body was mounted, however, the situa- 
tion was an entirely different one. Vibration and noise 
were detrimental to the passengers’ comfort and there- 
fore objectionable. The modern bus chassis must incor- 
porate features of the passenger car as well as the 
truck. It must have more refinement of those details 
making for speedy and comfortable transportation and 
at the same time it must have that ruggedness of con- 
struction to carry its loads safely that is associated 
with motor truck chassis design. 

This has resulted in the development of special spring 


suspensions and the employment of giant pneumatic 
tires to secure maximum riding comfort. Bus bodies 
ure sometimes carried by special resilient supports, 


Typical bus specially adapted for non-stop inter-city runs or for sight-seeing 


and touring 


with show two types. The seating arrangement of the 
city type is such that considerable space is provided at 
the rear by using seats running fore and aft, so that 
grab stanchions and horizontal grab rails may be used 
by standers. This combination arrangement provides 
more standing room than the interior of the suburban 
type, which has only cross seats and which is particu 
larly well adapted for suburban and inter-city routes 
These bodies have window curtains, brass bar window 


guards for*the exterior, roller destination signs and 
other features found in electric car bodies 
Many railroad lines have lost so much of their 


passenger traflic to interurban trolleys and highway 
vehicles that their remaining patrons can be carried in 
much smaller units than the conventional! locomotive 
and two-car train. Therefore short-lin« 
brought face to face with the fact that 
mounting eost of service and decreasing numbers of 
passengers,. it is now, in the majority of cases, no 
longer a question of showing a profit but rather of how 
much the operating losses can be reduced. They have 
accomplished wonders in the way of cutting expenses to 

the bone, but with steam equipment they 


officials are 


with rapidly 





subway and trolley lines combined was 
only 10.2 per cent in the same period. 
Recent figures on motor bus operation 
in New York City prove even more con- 
clusively the increasing popularity of the 
motor bus as a passenger transportation 
medium. In 
buses in New York City numbered 6,503,- 
175. In 1921 there were 51,091,365 bus 
passengers, or an increase in 11 years of 
710.31 per cent. From 1910 to 1918 the 
increase in the number of passengers car- 
ried by the surface lines in New York 
equalled 8.4 per cent, as compared with 


1910 passengers carried by 








are nevertheless waging a losing battle, 
because the cost of operating even the 
lightest two-car train is apt to be greater 
than the revenue from the few passengers 
earried. Gasoline-propelled rail cars have 
shown that they can handle light passen 
ger traffic satisfactorily and at much less 
expense than is 
equipment. 
viding clean, comfortable, 
sonably rapid passenger service and can 
be operated for approximately one-quarter 
of the expense of steam equipment. : They 
offer an opportunity of eliminating pre 

— ent operating losses, with a possibility of 


possible with steam 
Rail cars are capable of pro- 


safe and rea 








the 344 per cent for the motor buses over 
this eight-year period. With the above 
figures as a basis for speculation, it does 
not require an exceptional vision to pre- 
diet the future of the motor bus. Just as 
the motor truck successfully proved its economy and 
dependability as an independent freight carrier, so is 
the motor bus fast becoming a vital factor in passenger 
transportation. It is not only serving as an adjunct to 
city and interurban lines, but is assisting in the devel- 
opment of areas surrounding the larger centers of popu- 
iation heretofore inaccessible to the home seeker. 

When the demand for motor buses became great 
enough, manufacturers who had supplied their regular 
motor truck chassis for this work learned that the ordi- 
nary chassis, so well adapted for commercial use when 
equipped with a van or dumping body, was not an ideal 
passenger vehicle when fitted with a bus body. In the 
first place, the truck speeds were too low, and the 
chassis frames and springs brought the bus floor too 
far from the ground. Naturally, as the demand became 
greater and more buses were put into operation, the 


At the front a box container, at the rear a crate, each being adapted for certain specific types 


of merchandise 


Loading two styles of unit containers on a single truck 


either in the form of rubber pads or metal spring mem- 
bers attached to the chassis frame. One of the marked 
improvements of the past year has been the use of 
rubber shock-absorbers or insulators at the spring ends 
to replace the usual hinged steel shackle with its spring 
eyes, bronze bushings, hardened and ground shackle 
pins, shackle bolts, nuts and grease cups. The natural 
ability of the rubber insulators to adjust themselves 
under pressure to constantly varying road conditions 
relieves the springs of ali undue twisting strains so 
prevalent when the non-yielding shackles of metal are 
employed. Where these shock-insulators are 
used it might be said that the chassis frame, including 
power plant and transmission mechanism, floats upon 
eight insulators of live resilient rubber which act in 
effect as though the spring ends were supported by a 
sensitive though strong molded jelly. It is stated that 
a life of 100,000 miles is not 
at all uncommon in the case 


rubber 














of the rubber shock-insulators 
and that when depreciation 
sets in, but a few hours are 
needed to make a change or 
removal of the worn parts. 
These rubber insulators act 
to reduce vibration and are 
stated to result in increased 
tire mileage. 

Bus body construction has 
improved just as the design of 
the chassis has. Fortunately, 
the engineers charged with 
bus design had ample previous 
practice to draw on, and in 
bus bodies one finds the best 
features of both the passenger 
automobile and the trolley or 








Radically different bus from the one pictured above, designed for city use where 
frequent passenger stops are made 


electric ear. Drawings of typi- 
cal bus bodies presented here- 


actually turning them into a profit. In addi 
tion to their marked ability to operate 
economically, these rails cars are instantly 
popular as a strictly modern conveyance 
designed for a specific purpose. 
Single gasoline-propelled rail 
being a practical answer for such situations, are also 
ideal for operating in new, undeveloped sections that 
must await the time when traffic will warrant the 
installation of heavier equipment. Because tl 
ity is limited to the requirements of a special type of 
passenger traffic, they can be built lighter than equip- 
ment designed for heavy, long-distance This 
lightness, coupled with the fact that the speed does not 
exceed 40 miles per hour, permits the use of moderate 


ears, ip addition to 


e capne 


loads 


power—and moderate power means moderate costs 
Where the traffic is too heavy to be carried on one 
car, it is frequently practical to run two cars and at 


the same time give the public the advantage of a more 
attractive schedule, at an operating cost that does not 
exceed half that of a single steam train. 

Where the usual train is composed of separate pulling 
and trailing units, great weight of the pulling unit 
(which carries no useful load) 
traction, and correspondingly 
essential in each part in order that it may 
the shocks of coupling. In the rail car ail of the useful 
loud contributes directly to the traction for both driving 
and braking, permitting a corresponding reduction in 
the dead weight. This advantage, in addition to a total 
absence of coupler impact, plus the use of 
ball and roller bearings, alloy ! 


steels, aluminum and 
pressed sections, 


is necessary to secure 
robust construction is 


withstand 


inti-friction 


steel assures heavy-duty character 


istics with the economy of light weight. The rail car 
is not a motor truck. Nevertheless, in its construction 
are employed many principles of engineering and 
mechanical parts which are the result of 
transport development. 

Space is not available to describe the many structural 
features of rail cars, but suffice it to say that many of 
the components, especially the power plant and trans 
mission, are modified from similar components of motor 
trucks. The engines are similar to truck engines, and 


highway 
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in the Mack A € the bore is 5 inches and stroke 6 
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the latest requirements of the Interstate Commerce 
Conunission, 

The air brakes embody a compressor equipped with 
an unloader and driven off the four-speed transmission 
countershaft, compressing the air in two large-capacity 
tanks fastened to the chassis frame. The air-control 
valve is operated from the driver's seat and applies the 
brake simultaneously. <A _ large 
serviceable air-gage is mounted on the dash in front of 
the operator. A hand-brake staff with a standard non- 
slipping rubber wheel, together with a ratchet and pawl, 
is provided at the front end of the ear. This staff 
applies the brake shoes on the rear wheels, and is used 


shoes on all wheels 
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not intended to be used with any other equipment. 

The praeticability of the unit container has already 
proved by experimentation in both this country 
and in Europe. The unit container known as the 
“Lyons” type is the best and most up to date type. Its 
unladen weight is only two-fifths that of an oak con- 
tainer of equal capacity, It is constructed of duralu- 
minum, a material similar to that used in the German 


been 


Zeppelins. The New York Central type of container 
was designed primarily as a unit that would fit a 


special flat-car, but of a weight and size easily adapt- 
able to the conventional motor-truck chassis equipped 
without a body. 

Other types of unit containers are glass- 


either with or 




















¢ lined tanks, such as are used on the New 

== a i a a oe ee ° York Central lines, and adaptable for milk 

nee exrncusnee —feare \ and other liquids that can be shipped in 

a |. ean > \ bulk; while containers for household 

S +4) Ss FR 1 f goods, tobacco products, confectionery and 
[ii nh nd { — = other commodities carrying a high tariff 

rs += CURTAINS 4 + 2a - i -| are in use in various parts of this country 
—— ony On y and Europe in a very limited way. One 
2 jar eee j of the greatest advantages of a flat or 

0 ha : pe tg tO demountable body recently developed is 

L apshmne | —— 4 : that it can be transferred to the truck 

aE : oe chassis either from the ground or the load- 

‘ ii ing platform with equal facility by power 








inches, of the regular four-cylinder type. A _ single- 
plate clutch and a main four-speed transmission of the 
selective type are used. Between the engine and the 
main transmission is an auxiliary reverse transmission 
vhich serves te change the direction of rotation of the 
drive shaft when it is desired to reverse the car. This 
nrovides as 1 nv reverse speeds as there are forward 
peeds ble When operating the car in a forward 
irection, this auxiliary reverse transmission is idle. 

It is in the chassis and axle details that the rail cars 
1iffer Os fr ( r trueks The Mack A C and 
ae | re s vheel designs, the front of the 

SIs Heme Supported by four-wheel 
similar I is n railroad | 
t Ihe \j \ H in _ < X 
odels are eight-wheel designs, both front } | 
} 3 being supperte bh four wheels. he? 
Figures show it th ist of operation fi i 
é 4A Bt del which has a four a i 1® 
nder engine of 4+4%4-in bore by 5-inch | 
. ul which is lighter and of less aif — 
i than the A ¢ ypes, is about 21 cy 
ents per’ car mile wit one-niial rew 
hile the larger cal Viti two-man ®¢ 
ew s about Sf ents per car mile | 
I er ir may carry as high as 30 
persons, and as the rate can be three to 
ir cents per mile per passenger, and 


even more, it will be seen that a profit is 


Ground plan of a typical eight-wheeled rail car 


derived from the truck engine, and in addi 
tion can be hauled on and off an electric 
railway flat-car by the 


or steam same 































































































eusily returned even if the car does not carry its full for emergency purposes or for holding the car on a method. Moreover, in effecting the transfer no over 
capacity on-all trips. The A C car may have seating grade overnight. head cranes are necessary, which means economy in 
rrangements for 46 persons if no baggage compartment Unit containers, usually thought of as individual cost of operation and space used at warehouse, and at 
s provided, so its profitable operation is only a question boxes, which can be loaded and sealed by the shipper, (Continued on page 68) 
prope scheduling to insure full passenger loads. transported to the consignee on truck chassis, freight | P P \ . 
Che larger car has a speed of about 40 miles per hour car, boat, or all three, without disturbing the contents, Something New in Automobile Drives 
n the level and will imb a 4 per cent grade at ten offer great possibilities in the coordination of all trans- _ prmarnngetty decidedly new and surprising has been 
les per hour. The A B car has a maximum of 28 portation facilities and the expediting of freight move KJ sprung on automotive engineers of Great Britain by 
niles per hour on the level and will climb a 4 per cent ment. The outstanding instances of unit-container use Mr. G. Constantinesco, who will be recalled as the 
rrade at seven miles per hour. The acceleration of the in this country are to be found at Cincinnati, Ohio, and inventor of the wave-power method of transmission, 
ore powerful car.is to 30 miles per hour in 61 seconds on the New York Central Railroad lines. described in these columns several years back. Mr. 
he naller can attain a speed of 25 miles per hour in The demountable body in various forms is in use to a Constantinesco’s latest surprise is an automatic variable 
ne minute’s time rhe deceleration is the same on limited degree in many parts of the country, and is gear or torque converter, as he terms it, torque being 
th models r two miles per hour per best described for the non-technical reader 
econd as “turning effort.” It is probably the 
Mhe rear axle is similar to an automo SIERGENCY DOOR most revolutionary device yet introduced 
hile axle of the full floating type. It con +o 64 into the evolution of the automobile, since 
sists of « east-steel housing, with forged jo-+—4} nities _LORIVERS CURTAIN it renders unnecessary the clutch, the 
steel extensions, inclosing the driving T , transmission gears, and the usual rear 
ears and axle shafts. The drive is trans mali axle drive, of which the transmission is 
itted by a single set of large bevel gears _\ easily the most backward feature in the 
driving without a differential, through } modern car. 
plined axle shafts, which in turn are — The essential feature of Mr. Constan- 
splined into the combination hub caps and tinesco’s invention, as shown in Figs. I 
driving plates on the outside of the and II on the facing page, is a pendulum 
vheels The wheels are steel castings introduced between driving shaft and 
with shrunk-on tires. They arg separate \ driven shaft, which perpetually adjusts 
m the ubs, being bolted in place ee the engine output to the load, or the 
rw ng semi-elliptic springs are bolted varying resistance of the wheels, 
lirectly the rear le, just inside the 4 All pendulums have a “natural” rate of 
vheels, which support th: ‘frame. These L NOZONTAL GRAB RAMUS oscillation, and interference with this sets 
like the leading tru springs, «are up the reaction on which the invention 
equipped shock-insulators at Ye ! : J depends; the free swings become, as it 
; \ b— FOL + -F0$ —-e— 304 --304 ++ -g-—__- : . abs sae : 
ieir tips insulator consists of ical . | Pangan were, arrested side-to-side sorks, or unduly 
i cast steel | ‘iveted to the frame, <- oro a a ai den a J ORMERS CURTAIN prolonged thrusts. Its action is explained 
which receives the tip of the spring be | | in Figs. III and IV. The device is not 
veen blocks of rubber Pressed steel } so difficult to understand. Common sense 
ips are riveted te the spring tips, whicl suggests that the engine would merely 
the inner ends of the blocks The * waste its power in a futile wagging of the 
elongation and shortening of the springs r pendulum, instead of which the reaction 
lue to their deflection, is thus taken care | actually accumulates or stores energy in 
if by the kneading action of the rubber exact proportion to any increased resist- 
This eliminates much of the friction and | ance by the driven shaft. 
therefore, the need of lubrication at these Fig. V shows Mr. Constantinesco’s first 
GRAE STANCHIONS : - ‘ : 
points, and, furthermore, provides ecusl AT ENTRANCE DOOR design for an automobile engine unit and 
p © absorb all of the minor shocks and demonstrates how neatly it can be incor- 
vibrations, insulating the frame from the porated. Fig. VI shows the striking dif- 
rings ! ference between the resulting chassis and 
The four-wheeled leading-truck supports Referring to the — ~~ of 4 at, hes woper of these ee Se ee _ a normal example of equal capacity with 
3 y acco atio or te shee arry xr capacity; tne wer represents t4 8 s : 
the front end of the car through two long ee oe te wer age eg whieh nd ofan te tone sal ququmene with a seat wre = - compared. The re apoywd 
semi-elliptic leaf springs. These springs ‘ “— the latter's engine is required only a 1e 
ire set , tudinally and seated an a Two types of seating arrangements for bus bodies rare intervals of starting and climbing, 
heavy cast-steel bods bolster. This body and is wasteful at all other periods. 
holst: r is pivoted t “ cCast-stee swing bolster, probably more adaptable for general purposes of motor Control is simplified: the motorist, at starting, merely 
which is slung under the leading truck frame by truck cartage than the unit container. In other words, sets the gear lever from “neutral” to “forward” and 
links and extended to form side bearings for the body we can say that the unit container is commonty referred forthwith forgets there ever was such a nuisance as 
holster The leading-truck frame is made of pressed to in connection with traffic interchange between rail three-speed transmission. The special “Mechanical 
chromenickel channel-steel like the chassis frame, the and road vehicles, whereas what we usualiy term a valves” seen in Fig. V, at present secret for patent 
various fittings being drop-forgings and steel castings. demountable body or flat is more often used simply for considerations, render the action quite smooth and 
Axles are fixed, being made of chrome-vanadium steel. interchange between motor truck and loading platform. noiseless, entirely eliminating the jerks which usually 
The wheels. which are steel drop-forgings, turn on As a matter of fact, to all intents and purposes a unit accompany gear-changing, and allow of rapid reversals 
tapered roller-bearings The frame side-members are container is a demountable body when used with a even under full load. 


} 


heat-treated. chrome-nickel steel pressed into shape All 


holes in the frame are drilled (not punched) and all 
frame members. brackets, ete.. are hot-riveted. All 
steps, grabhandles, etc., are made in accordance with 


motor truck, and a demountable body or flat can easily 
be used in an ordinary flat-car on rail movement. The 
container-car, however, is one fitted to accommodate 

and is 


a definite size and definite type of container, 


In a recent demonstration a drive of this kind oper- 
ated a motor truck with but a 10-horsepower engine 
instead of the usual 26-horsepower engine, carrying ten 
men and towing a four-ton trailer. 
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Drawn by our British staff artist, S. W. Clatworthy Copyright, U.S. A 


DRIVING THE MOTOR CAR WITH A PENDULUM: THE LATEST SURPRISE OF THE INGENIOUS 
FAME.—(See facing page for description) 
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REVIEW. OF THE YEAR, 1923 
Civil Engineering 

| IS our custom in, this review to treat civil 

engineering by itself, covering the progress 


in mechanical engineering under the various 





divisions of the broad field which it covers. 
In civil engineering, progress has been confined to the 
carrying on, for the most part, of works already in 
hand, and as usual it bas been concerned mainly with 
water irrigation, and the works 


supply, permanent 


needed for the enlargement of transportation facilities. 
Hudson 
tunnel, the first venture of this kind 


Gratifying progress has been made on the 
vehicular 
on so large a scale. Work also has been started on a 
freight and passenger tunnel beneath the Narrows in 
New York Harbor. The Panama Canal, thanks to the 
e shipments of oil from California, is showing a 
remarkable increase in traffic: we wish that a similar 
growth could be recorded for that great waterway, the 
‘ 


‘ew York State Barge Canal, which is suffering from 


its long disuse during reconstruction, Shippers seem to 


forget that the parent Erie Canal, whose centenary was 





celebrated last ye was the principal agency in the 
early growth of the Port of New York. Of new rail- 
roads construction there has been practically none; the 
engineer has been occupied in adding tracks to existing 


roads rather than building new ones. There is an 


increasing demand for water irrigation. 


supply and 


Rapid progress has been made on the Schoharie Dam 


in the Catskill Mountains, and two additional pipe 
lines, each eleven feet in diameter, are being laid along 
the lines of the Catskill aqueduct, by which an addi- 
tional 250,000,000 gallons of water per day will be avail- 
ble for New York City The Shandaken Tunnel 


eighteen miles in length for conducting the Schoharie 
water into the Ashokan reservoir, was completed during 
the year Of large bridges, that across the Hudson at 
awaiting favorable action by the War 
Department, and work has commenced upon a great 
suspension bridge across the Hudson at Bear 


Mountain, which will have a. main span of 16382 feet. 





Although the proposed crossing of San Francisco Bay, 
hich will eall for one of the world’s greatest bridge 
structures, is still in the preliminary stages, undoubt- 
edly this work will be put through; so necessary is it 


} } 


to the convenience and local development of San Fran- 


cisco and its various great suburbs across the Bay. 
Reinforced concrete bridges are being built in increasing 
numbers and of increasing size. The low cost, speed 
of construction and architectural beauty of this type of 


Among 





are bringing it into increasing use 
notable examples of concrete bridges, we have recorded 
and illustrated the handsome Georgetown arc! bridge 
at Washington, the cencrete-covered steel arch bridge 
of 360-feet span across the Willamette River at Oregon 
City, the rebuilding, in concrete, of the great Harris- 
burg bridge, and the eonstruction of the very beautiful 
bridge between Detroit and Belle Isle, with its many 


graceful elliptical arches. 


Pure Science 

As usual, the quiet current of the year’s doings in 
this field concerns itself with the investigation of the 
physics of the atom, and as a result of the work done 
during 1923, we are appreciably cioser to a clear under- 
standing of the bond between electricity and matter, 
the electrical and spatial properties of electron, proton 
and atom, and in general “the nature of things.” 
Extremely valuable is the work, as yet unpublished, in 
hitherto-imperfectly-understood 


connection with the 


spectral lines of the elements. We appear to have a 
rock-ribbed mathematical formulation of the location of 
these, in terms of other numerical properties of the 
atom: snd while as yet the matter remains on this 
strictly empirical basis, with no hint of the underlying 
mechanism of cause, the latter will doubtless follow— 
and «ven should it uot, a complete empirical formula- 
tion is of itself a tremendous gain. 


If the quiet current of orderly scientific progress 
remains undisturbed in its direction for 1923, as com- 
pared with previous years, there has been at least one 
accasion on which the stream has overflowed its banks 
at an unexpected point. The Japanese earthquake has 
brought about a great revival of interest in seismology, 
geology and the allied sciences, with the eminently 
practical aim in view of enabling us to forecast the 
probable occurrence of such catastrophes; and there 
seems ground for asserting that sufficient new light on 
the underlying causes of the earth’s uneasiness has been 
obtained to lead to the hope that the aim may be in 
part realized, 


Psychic Research 

For the first time we dignify this branch of science 
with separate consideration under a formal heading of 
its own. It is one in which progress is necessarily 
slow, because of the dearth of experimental material. 
Good mediums are scarce, and good mediums who have 
the temperament enabling them to work profitably for 
scientific even 


rarer. But there 


appear to be a few of these, and with them the collation 


investigators are 


of data proceeds—it would, of course, be extremely 
rash to advance any claim that the investigation of 
psychic phenomena has proceeded beyond this stage. 
Our own investigation has, to date, been disappoint- 
ing in that no genuine manifestations have been brought 
before our committee. Other workers have been more 
fortunate, and in Great Britain, the body of investi- 
gators working with the medium Stella C. has had the 
singular good fortune of being able to prove categor- 
ically the existence of a manifestation that has been 
freely disputed—the cooling influence of the medium- 
istic trance upon the immediate neighborhood. Seances 
have been held in a locked and sealed room, sufficiently 
insulated against all influencing of the temperature 
from without. Obviously, under the operation of known 
causes, the only thing that can happen to the room 
temperature is a slight rise, from the heat-radiation 
and combustion products of the numerous persons pres- 
ent. Actually, this did occur, in the end; the tempera- 
ture at the close would always be slightly higher than 
at the beginning. But the verdict of the sitters’ senses 
that the room was materially cooler during the mid- 
portions of the seance was checked up by self-recording 
thermometers, and found to be in accordance with the 
facts. 
three instances, the bottom of the temperature curve, 


This cooling was always appreciable; in two or 
corresponding with the climax of the trance and the 
other phenomena, was no less than twenty degrees 
Fahrenheit below the initial figure. There seems no 
escaping the conclusion that we have here a genuine 
psychic phenomenon—that the medium in some way 
absorbs large quantities of energy from the surround- 
ings, giving it back later on. 
conclusion be avoided that this iron-clad series of ob- 


By no possibility can the 
servations is the event of the year in psychic science. 


Our Abrams Investigation 
During the past year the ScrentTiri% 
found it necessary to engage in another investigation, 


AMERICAN has 


this time of the electronic reactions of Abrams method 
of diagnosis and treatment of 
attracted world-wide attention and has caused one of 


disease, which has 
the bitterest controversies yet waged in medical circles. 

That a drop of blood gives off certain emanations 
and that these emanations when properly gathered, 
tuned in and led to the delicate nerve centers of a 
healthy human being, will cause certain reactions, and 
that these reactions enable a 75 to 90 per cent accurate 
diagnosis of the past, present and future health of the 
person from whom the drop of blood was taken, is the 
basic claim made by Dr. Albert Abrams of San Fran- 
cisco, the discoverer and dean of the BE. R. A. technique. 

Taken at its face value, and considered in the light 
technique is fantastic 
Nevertheless, the wide application of 
this method, the thousands of doctors who are now 


of present-day science, E. R. A. 
and irrelevant. 


using it, the public’s interest in the work of Dr. 
Abrams, and other important factors make it becoming 
in the ScientTrvric AMERICAN to conduct a thorough and 
far-reaching investigation so that the truth may be 
found and made known. 


Radio Communication 


Radio communication has maintained its unrelenting 
march of progress during the past twelve months. Not 
only have there been marked advances in the popular- 
ized form of radio, known as broadcasting, but also in 
the serious, vitally important, workaday ship-to-shore 
communication which goes on 
steadily without attracting much attention. 

In everyday radio communication, the past year has 
been marked by an increase in the number of high- 
power stations, proving again that radio is firmly estab- 
lished in the commercial world as a means of rapid and 
Then, too, there have been 


and shore-to-shore 


dependable communication, 
various innovations by way of improved codes and auto- 
matic transmitters and receivers, having for their object 
the speeding up of radio traffic. These are radio's 
answer to the challenge of the cable companies, which 
have also engaged in speeding up their traffic by im- 
proved cable design and equipment. 

Some progress has been made in the battle with the 
arch enemy of radio—‘static’—the “noises of space,” 
which at times interfere seriously with the handling of 
radio business, Other problems also have received their 
due share of attention during the year just closed. 

But it is in 


progress has been made, 


radio broadcasting that the marked 
Looked upon as a fad in the 
beginning, radio broadcasting has now intrenched itself 
pretty firmly in the routine of American life. This is 
due to the commendable efforts of the broadcasters 
who, during the past twelve months, have been steadily 
improving their programs. Radio engineers have given 
us better and better acoustics until today the radio 
music is quite on a par with the best phenographic 
reproduction. The Government has given a hand by 
way of new legislation, which has served to clarify the 
muddle under which 
labored at the beginning of the past year. 


radio broadcasting 
Then, too, 
the nuraber of broadcasting stations, which reached the 
high-water mark in excess of 800 last June, has been 
steadily declining ever since, making for better radio 
broadcasting through the elimination of much unneces- 
Sary 
At the receiving end the work of the engineers has 
been very much in evidence. Better vacuun.: tubes 
have been introduced, as well as better transformers 
to provide better music from better loud-speakers. New 
circuits have made their appearance, causing many of 
the old circuits to become obsolete. Most important of 
all, however, the radio industry has introduced the 
radio receiving set in the form of a true household 
article, by enclosing the set in an attractive cabinet, 
making it entirely self-contained and removing all 
Thus the radio receiving set of this 
kind, known as the “furniture radio,” has been brought 
into the finest of living rooms, there to take its perman- 
ent place beside the piano and the phonograph. That 
is the significant thing in the radio history of 1923. 


wave-length 


interference. 


traces of radio. 


Railroads 


Although as noted above, there has been practically 
no new railroad construction, there has been as great 
activity as limited funds permit in the construction of 
additional tracks on congested stretches of roads, and 
in recovering all roadbeds and track from the sad 
state of deterioration into which they had fallen during 
their administration by the United States Government. 
Great credit is due to the railroad executives for the 
vast economies they have achieved, and the substantial 
betterments which they have been able to make in the 
face of lower rates and general labor troubles. For the 
first time in many years, the total length of track in 
the country has fallen below 250,000 miles. In June, 
1913, the United States possessed 253,470 miles of 
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track: on December 31, 1916, there were 259,705 miles; 
but at the beginning of 1923 there were only 249,231 
miles of single track. The hard times which the rail- 
roads are passing through is demonstrated by a com- 
parison of the number of cars and locomotives built. 
Cars and locomotives wear out; they must be replaced 
quickly and continuously. In 1898, 2,475 new locomo- 
tives were built; in 1906, 6,952, and in 1913, 5,332; 
whereas -in 1922 only 1,303 locomotives were built. 
Again in 1914, 3,691 new passenger cars were added to 
the equipment; in 1922, only 747. In 1913, 207,684 new 
freight cars were built and in 1922 only 66,747. These 
figures show the futility: of a further reduction of 
freight rates. In railroad cars there is continuous sub- 
stitution of steel for wood. Locomotives have appar- 
ently reached the limit of size; but there is considerable 
activity in the deveiopment of new types designed to 
equal the work of the steam locomotive on a smaller 
consumption of fuel. Notable among these, is a con- 
densing turbine locomotive built for the Swedish rail- 
roads, which, in competition with steam locomotives, 
hauling express trains of the same weight, has reduced 
the coal consumption by 50 per cent. 


Automobile and Motor Truck 

In both the automobile and the motor truck we have 
the most perfect mechanical device of the present day. 
The automobile, in its passenger carrying capacity in 
proportion to its weight, its low consumption of fuel, 
its reliability and general comfort, stands far in the 
lead of any modern means of travel. The same high 
praise may be justly given to the motor truck in its 
own particular field of work. The improvements of 
the future are foreshadowed in such devices as the 
four-wheel brake and the preheating of the charge, 
both of which in their limited application have given 
excellent results. To render the automobile absolutely 
perfect, there should be developed some automatic 
method of varying the richness of the mixture to meet 
the changing conditions of load; and some genius should 
develop a substitute for the present shifting gears, or 
what is sometimes called a “gearless gearing.” In 
spite of the enormous number of cars, the automobile 
industry continues to grow by leaps and bounds. In- 
evitably this has brought serious problems of traffic 
control in our cities and even on our highways, The 
automobile interests realizing this, should lend every 
possible assistance in the development of the best work- 
able plans for traffic control. The time approaches 
(indeed it has already arrived) when Federal laws for 
the control of highway traffic should be set in force. 
Legislation of this kind is a natural corollary to Federal 
aid in the construction of highways. We need unified 
laws that will apply everywhere throughout the United 
States. The rapid growth of the automobile industry in 
this country is shown by the fact that at the present 
writing we have about 12,500,000 cars in the United 
States and over 1,000,000 in New York State alone. 


Merchant Marine 


The year 1923 has failed to bring about that revival 
in shipping affairs which the world so greatly needs. 
The continued stagnation is due largely to the unsettled 
conditions in Europe. Until the problems of that con- 
tinent are settled and industrial activity returns to 
something like normal, shipping will remain more or 
less in its present stagnant condition. Our own prob 
lem revolves around the Shipping Board, and the close 
of the year finds us apparently as far from a satisfac- 
tory settlement as we were at its beginning. The con- 
sensus of opinion among our experienced shipping men 
is that the Shipping Board should be dissolved, and 
that the Government ships should be sold outright or 
turned over to private operators. It begins to look as 
though this would be the solution ultimately adopted. 
The event of the year in the United States was the 
going into commission of the “Leviathan” and the excel- 
lent showing which it is making in the Atlantic service. 
On her last trip from Cherbourg to New York, she cap- 


tured the record by making the run in five days, seven 
hours and twenty minutes with an average speed of 
24.17 knots, her longest day’s run being 617 knots. In 
the “Leviathan” and “Majestic” of 64,100 and 64,800 
tons displacement, we have reached a size which prob- 
ably will not be exceeded for many years to come. The 
serious problem of dock accommodations will tend to 
keep down the size, and the future ocean-going passen- 
ger ships will be contented with a maximum displace- 
ment of about 35,000 tons and a speed of about eighteen 
knots. As regards new construction, the most notable 
fact is the steady increase in the relative number of 
Diesel-engined as compared with steam-driven ships. 
There are several varieties of Diesel engines on the 
market or in course of experimental development; and 
of these, the Still engine, which makes a combined use 
of gas and steam is the most interesting and original. 
The two-cycle engine is being very fully exploited, and 
the probabilities are that within a few years the inter- 
nal combustion engine will have shown such an all- 
around superiority that it will have complete possession 
of the field, except in ships designed for special lines 
of service. 


Naval and Military 


The outstanding event during the year in Naval 
affairs was the signing by France of the Washington 
Treaty for the Limitation of Naval Armaments, thus 
rendering this epoch-making compact effective. All the 
nations concerned have now either destroyed or are 
engaged in breaking up the ships whose removal is called 
for by that treaty. Its beneficial effects are seen in the 
perfect quiet which has taken the place of the angry 
storm which threatened to break forth in the Pacific. 
Encouraged by this success, the United States should now 
call the nations of Europe together, with a proposal for a 
similar reduction of land armaments. We insured the 
success of the Washington Conference by our own large 
contribution to the reduction of naval equipment. If 
we approach Europe in the same spirit, we believe that 
Europe would make a quick response. This might take 
the form of a promise to ease the financial burdens of 
the European nations, on the condition that they will 
cut down their armies, stabilize their currencies, and 
balance their budgets. The reduction of armies to a 
reasonable figure would relieve these nations at once of 
a heavy burden of expense, and the combined effect 
might well lead to an early and satisfactory settlement 
of the reparations problem. Naval ship construction 
has been confined to the building and completion of 
such vessels as were permitted by the Washington 
Treaty. Great Britain has two such ships on hand, 
and during the year we have put in commission the 
“Colorado” and practically completed the “West Vir- 
ginia.” These two ships, with the “Maryland,” consti- 
tute the three largest and most powerful battleships 
afloat. The Naval Treaty took no account of unarmed 
ships, and the United States Navy is relatively weak 
in cruisers. The country should urge upon Congress the 
construction of the 10,000-ton cruisers recommended by 
the General Board of the Navy. Without them our 
fleet is badly out of balance. Several of our fast 34 
knot 7500-ton scout cruisers have been commissioned 
during the year, and all of them have exceeded their 
contract speed. During the year the Army Bureau of 
Ordnance has done notable work in the development 
of new types of guns of great power, range and flexi- 
bility, that are superior to any existing types abroad. 
Equally good results have been achieved in the devel- 
opment of military tractors and motorized artillery. 


Aeronautics 


The brilliant achievements of the Army, the Navy 
and a few of our private firms in the field of aeronautics 
is at once a great credit to the nation, and a standing 
rebuke to the parsimony and indifference which Con- 
gress has shown to the development of this new art. 
The close of 1923, found this country in the possession 
of nearly all of the records for flight. The Naval Air 


Service, in winning the Pulitzer prize, placed this 
country far in the lead by maintaining an average of 
243.67 miles an hour over a triangular course of 200 
kilometers with a Navy-Curtiss racer; and this is only 
one of a series of records which have given this country 
its unmistakable lead in international competition. The 
Transcontinental Air Mail Service has achieved remark- 
able results by introducing a continuous night-and-day 
service between New York and San Francisco. On 
August 23rd, the mail was brought from San Francisco 
to Mineola, N. Y. in twenty-six hours, fourteen minutes. 
On the following day, another batch of mali arrived in 
twenty-six hours, seventeen minutes. Equally gratifying 
has been the performance of our first dirigible of the 
Zeppelin type, the “Shenandoah,” built by the Navy and 
flown by the Naval Air Service in a series of long-dis 
tance flights, every one of which has been completed 
without mishap. This ship has proved to be, in every 
respect, a great success. It marks a new era as being 
the first Zeppelin to be entirely filied with helium gas. 
The very successful airplane meet, carried out late in 
the year by the Army Air Service at Mineola, was a 
revelation to the public of the great advance which has 
been made in speed and controlability of the latest 
types of machines built for Army service. Nevertheless, 
in spite of this brilliant work, to which a few patriotic 
private firms have so greatly contributed as designers 
and builders of airplanes, the Government of the 
country is showing a lack of appreciation that is posi 
tively astounding. Congress’ has failed, in spite of 
urgent appeals, to take any steps towards the passing 
of those laws for the regulation of flying, which are so 
urgently needed both for the encouragement of aviators 
and for the protection of the lives of the pilots, the 
passengers, and the public at large. 


Electricity 

One of the great problems in the electrical world 
today, is that of developing the latent waterpowers of 
the country through a comprehensive and thoroughly co 
ordinated scheme, which will develop the maximum 
amount of power with a maximum possible distribution 
at a reasonably low cost. For some years, there has 
been presented for consideration what is known as the 
Super-Power scheme, which covers the leading manu- 
facturing section of the country lying between Canada 
and Washington, and reaching from the Atlantic coast 
to the Alleghany Mountains. This plan, if carried out, 
will develop the waterpower of the St. Lawrence River, 
of Niagara, and of the other lesser streams and rivers: 
will establish large centra! power stations in the neigh- 
borhood of the various coal fields, and will gather into 
one great consolidation the present widely scattered, 
private, hydro-electric and steam-electric powerplants. 
It will feed the aggregate power thus secured into one 
great system of distribution, from which the users will 
draw their power as and where it is required. The 
economy thus secured represents the annual saving of 
over 150,000,000 tons of coal. The transmission line 
problems have grown with the stretching process, and 
they have come in for a large share of the researcher's 
attention. The past year has been marked by a con- 
tinuation of the million-volt experiments of the preced 
ing year, with the result that, aside from the spectac- 
ular, much practical information has been gained. 

Interesting progress has been made with carrier-cur- 
rent telephony and carrier-current control. By means 
of a carrier current, it has been possibie to telephone 
over high-power transmission lines, over street-car 
trolley wires and tracks, and over lighting circuits. 
The past year has witnessed the introduction of carrier- 
current telephony over long-distance transmission lines, 
for ensuring communication between the main gener- 
ating station and sub-stations, and also over lighting 
systems for the purpose of bringing “wired wireless” 
music and talks into the home of electric light con- 
sumers. Also, it has been demonstrated that carrier 
current can be employed for controlling operations at a 
distance. 
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Guest truth or the falsity of the claims made — sents all the attributes of that individual, including his distance between the blood specimen and the person from 
| fa | | for the Electronic Reactions of Abrams disease processes, whom it was taken; the diagnosing of a patient by 
| | Te hnique, otherwise known as E. R. A. 3. Nach disease and attribute gives off its own means of his photograph which is said to serve in place 
| ft r short, will never be settled by argu peculiar kind of energy. of the blood specimen, and the diagnosing of such psy 
[ —+ =| ent, so far as the thinking public is con !. These energies can be transmitted by metallic con- chological phenomena us love, fear, deception, and so on. 

een Despite tons upon tons of litera ductors, can be differentiated from each other by means Whether these additional claims are to be taken seri 
i ( te thousands upon t nds of testimonials of coils of wire having different degrees of resistance, ously or not, we do not know. Some of them have un 
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The burde proof is on those who Now, when the ScrENTIFIC AMERICAN 
claim it new re ion-producing en- ; embarked on the difficult quest of investi 
‘ \ s been discove ind | nessed PROXIMAL gating the validity of the claims of Dr. 


We are told by Dr. Albert Abrams of San ELECTRODE > Abrams and the electronic technique as a 
Francisco, the originator of this new tech >» whole, it was under the firm impression 
i i that the claims and the technique were 





lique of diagnosis and treatn t hat by 

securing specimen of human blood the i = " detinite and well established. For one 
size of a nickel on a piece of white blotting , — He mee 4 x Ms thing, the Abrams method of diagnosing 
paper, and then placing this blotting paper ‘ and treatment is being used every day of 
in an electronic circuit,.so called, properly ine ~ the veur. Next, we had been given to under 
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men of the human being or “reagent,” > taken it up, after becoming convinced of 


its merits. Again, we had undergone an 
electronic diagnosis, and had heard our 
state of health reviewed with cocksure 
definiteness and dispatch; it was this, that 
and the other thing, with so much of each 
It was a matter of precision, so it seemed, 
us compared with the relative uncertain 
ties of the usual orthodox diagnosis. We 
had no way of determining how accurate 
the diugnosis might be. We were informed, 
however, that theelectronic diagnosis should 
run at least 75 per cent accurate, 2s com- 
pared with 40 per cent or less for the usual 
orthodox diagnosis. To which we can onl) 
add that these are not our figures, but those 


determine the sex, the condition of health, 
the diseases present, if any. and the ‘poten 
tiality and location of the diseases or in- 
fections in the body of the person from 


whom the blood specimen was originally 





taken. It will be noted that this is a 
diagnosis by proxy, so to speak, although 
the patient himself or herself can be diag- 
sed in person, if preferred. 

The claims are fantastic. Everyone 
iimits as mucl They are certainly not 
in accord with standard electrical practice, 
although wires, rheostats, resistance wind 


ings, ground plates and other parapher- 







nalii strongly suggestive of electrical 

equipment are employed, and electrical of the electronic reactions practitioners. 
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claims are far removed from orthodox SROU!ZD them as final at this state of affairs. 
medical science; indeed, Abrams  an- Is it any wonder that the Screnriri 
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nounces in no uncertain terms that ortho- 
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blood cannot give off emanations which satisfactory demonstration, proving that 
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tions” of th tuman blood and of drugs and of dis- body with a glass or hard-rubber rod, or by a difference of the diagnostic apparatus, the reactions of the reagent, 
ensed tissue should have escaped the attention of prom- of texture of the skin as detected by the fingers, and at and the skill of the diagnostician. 

inent scientists thromghont the world. So much work times by a change in coler of the skin over the orzans As a starting point, we invited electronic practitioners 
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crude rheostats whiel tpon laboratory test, often prove accord with well-known physical laws. it eeling that the purposes of our investigation 
inaccurate so far as their electrical values are con- 9 An instrument called the Oscilloclast, or “wave are better served if no names are given. And in con- 
cerned. Yet the diagnosis is based on ohmage, not only smasher,” has been devised by Abrams and it is claimed firmation of the wisdom of this policy, several FE. R. A. 

for the identification of the diseases but also for the by him that this apparatus develops a form of energy men have already voiced their approval. 
degree of affliction having a range of vibratory rates similar to the range It is but fair that we mention here that so far only 
Let us see what the claims are for this E. R. A. of rates inherent in the different diseases of the body. one electronic practitioner has come forward and co- 
technique They may be summed up as follows: These are the basic claims made for FE. R. A. From operated with us in a test. This practitioner, whom 
All substances give off radiant energy. Unfortu- time to time Dr. Abrams and his co-workers have made we have called Dr. X, underwent a test to diagnose the 
nuicty, several substances may give off the same kind other claims of a still more startling nature, such as contents of unknown pure-culture vials. A formal 
which complicates the matter. determining the religion and nationality from the blood — report of this test appeared in our November issue, and 

nergy from tle blood of an individual repre- specimen; measuring, by means of ohmage readings, the the results were far from convincing. 
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Meanwhile, no further tests have been made, much 
to our disappointment. We have been promised tests 
and it does appear at this writing as though we shall 
have some real cooperation in the very near future. 
But from our first test to the present writing, little has 
been done except to listen to the criticisms of our first 
test on the one hand, and to reply to these criticisms 
by correspondence. The E. R. A. fraternity, which is 
rather numerous, has been devoting no little time and 
effort to arousing a storm of protest on behalf of the 
practitioners and their patients who claim to have 
received very definite benefits from E. R. A. One E. R. 
A. association even went so far as to send out a form 
letter to practitioners, urging them to ask their satisfied 
patients to write to us, protesting against our methods 
of investigation, assuring us of the wonderful merits 
of E. R. A., and urging us to be fairer and wiser in 
our selection of cooperators. 
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so on—in going about his work, when he found it neces- 
sary to diagnose for disease rates outside the usual 
routine. 

In reply to Dr. Abrams’ statement that Dr. X is not 
a genuine E. R. A. practitioner and is therefore unfit to 
cooperate with us in our investigation, we take this 
opportunity of stating that Dr. X has submitted docu- 
mentary evidence which convinces us that (1) he was 
one of the original pioneer class that Dr. Abrams 
taught in 1913 and then again in 1914; (2) that he 
conducted an experimental! station for several years to 
test out the teachings of Abrams; (3) that in the sum- 
mer of 1922 he took up his third course in the Abrams 
technique, this time at the authorized college in Brad- 
ford, Pa., under Dr. J. W. King, the dean of that 
college; (4) that after he finished this last course, Dr. 
King ordered his diagnostic and treatment outfits di- 
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worked with pure germ cultures, and that he did not 
expect the test to be reported. We labored under the 
impression that we were making a definite rather 
than an experiment. If there has been any misunder- 

standing in this connection, we are very, very sorry. 
Meanwhile, why all this fuss about Dr. X? The 
question is not so much whether Dr. X is a genuine 
EK. R. A. or not, but whether pure germ cultures can be 
identified. Here we strike another of those controver- 
sial matters of which FE. R. A. prolific. We 
have been assured by some EF. R. A. that pure 
germ cultures can be definitely identified, and by others 
that they cannot. The preponderance of opinion seems 
to be that they cannot, and we are about ready to set 
down as our first finding that pure germ cultures can- 
not, at this state of the art, be identified by means of 
the electronic reactions diagnosis. Our first test pointed 
toward that decision, and 


test, 


Seems St 


men 





the mere fact that no other 





Unfortunately, we find it 
necessary, in view of the 
avalanche of mail that has 
poured into our office as the 
result of form letters, to 
enter into the personal side 
of an FE. R. A. tangle, very 
much against our will. We 
were not very long at work 
on this Abrams matter when 
we discovered the dissensions 
in the electronic ranks. Ex- 
ternally, this new electronic 








electronic diagnostician has 
come forward to undertake 
the same which Dr. X 
so willingly undertook, would 
serve to confirm it. One E. 
R. A. man in New York City 
has been working for several 
months with germ cultures, 
shielding them with lead foil 
and trying out various 
ups of apparatus, but at this 
writing his experiments have 
led to unsatisfactory results. 


test 


set- 











technique appears to be one 








and indivisible, headed by 
Dr. Abrams. Internally, how- 
ever, we discover that 
electronic technique is being 


the in 25ths of an ohm. 


as shown on the facing page. 


The Abrams Reflexophone, shown at the left, consists of a resistance box with three multi-point switches. 
introduces resistance in steps of ten ohms, the second introduces resistance in single ohms, and the 
The three switches or rheostats are connected in series. 
The center sketch shows the dynamizer, with its adjustable electrodes and lid. 


Usually three of the reflexophones are employed, 


It is well to remember 
that we invite all electronic 
practitioners to 
with us. Time 


The first switch 
third introduces resistance 
coopera te 


The electrodes and again 


broken up into several varia- are connected with the ground, while the lid connection goes to the rheostatic dynamizer. The right-hand sketch shows the we are asked why we do not 
tion with m o on ts id rheostatic dynamizer, the function’ of which is to amplify the electronic energy an to De. Abeos : a eenenenal 
ms, F ore ‘SS ad- ‘ . " - - ” £ oO Pr. ADraMmMs, asmuec 
Three of the instruments employed in the electronic reactions of Abrams diagnosis as he is the foremost ex- 


herents for each variation. 
Thus there is the genuine E. 
R. A. technique, used in conjunction with apparatus 
approved by Dr. Abrams and manufactured by a labora- 
tory in which Dr. Abrams is directly interested. Then 
there is what appears to be the E. R. A. technique, 
making use of non-Abrams apparatus which are refer- 
red to as “bootleg” apparatus in Dr. Abrams’ own 
journal. Lastly, there are decidedly different electronic 
techniques which bear but a remote resemblance to the 
EK. R. A., and which make use of as many different 
types of apparatus. And needless to say, there are as 
many shades of opinion as there are different techniques 
wnd apparatus, and each camp insists that it has the 
very last word in electronic diagnosis and treatment, 
end that all are unscientific, inaccurate, and 
more or less worthless. 

In explaining away the failure of Dr. X, the E. R. A. 
men have been rather unsportsman-like, te say the 
least. The main reason ad- 


others 


rectly from Dr. Abrams, all of which constitutes what 
is presumably necessary to become an E. R. A. practi- 
tioner. Furthermore, the documentary evidence indi- 
cates that Dr. X, not approving of the business methods 
which govern the rental and use of the genuine E. R. A. 
equipment, decided to use other machines and to retain 
his independence in developing electronic technique. 
To quote Dr. X, with regard to this matter: “There 
san be no vther reason than the fact that I am not 
using the machines designed by him that gives him the 
excuse to suy that I do not represent the genuine E. R. 
A. methods. To say the least, I consider it most unkind 
and ungrateful of Dr. Abrams to make such a state- 
ment when he knows to the contrary, especially know- 
ing as he does how, because of my unceasing devotion 
and loyalty to him and his work for the past ten years, 
I have suffered all any pioneer of a new innovation could 


ponent of the electronic tech- 
nique and is best qualified to give us convincing proof. 
To which we hasten to add our full agreement with such 
views and suggestions. Our investigation was no 
sooner announced than Dr. Abrams wrote to us, offering 
to cooperate to the end that the truth might be made 
known to the scientific world. We have gladly accepted 
this cooperation and we certainly appreciate it. 
Through the kind offices of Dr. Abrams we have re- 
ceived numerous pieces of literature regarding this 
subject, which have served to give us a rather extensive 


background of knowledge so as better to direct our 
efforts. 
The suggestion has been advanced that we should 


send a representative to the laboratory of Dr. Abrams 
in San Truth to tell, Dr. Abrams himself 
suggested our sending a man to his laboratory Were 
our investigation a mere matter of reporting interesting 

observations, the idea would 


Francisco, 





be gladly carried ott, for 





vanced for the failure of Dr. 


r wmke « ; wr firs 2 ‘ould ” x0 «better 
pata gr hates hapten a OES a drop of human blood give off emanations such as are given off by radio-active sub- ea lige seh pot ~ wd 
a. that he te net on EB. A. stances? Can these emanations be gathered and tuned in by means of a bank of resistance Abrams at work. ‘But inas 
man, and is therefore incom- coils in series, and led to the sensitive nerves of a healthy human being, where they cause certain much as this investigation 
petent. We have been ac- changes or “reactions” 2 Are these reactions, assuming thet they do take place, a reliable indica- is of a serious, scientific na- 
cused of intentionally going tion of the passage of the blood emanations through the resistance coils? Is it possible, by such ture, aiming to arrive at the 
to a non-E. R. A. practi- means, to read the life history of a person like an open book, merely from a drop of blood? Has basic facts rather than to 
tioner. Why go to a non- a new form of energy been discovered which contradicts established ~edical, electrical, and, in fact, report mere lmprestions, we 
EK. R. A. practitioner, who firmly believe that a visit to 


uses non-E. R. A. 
when you pretend to be in- 
vestigating Dr. Abrams? we 
have heen asked. 

Again we say, we are not 
interested in the personal 
side of this Abrams question. 


apparatus, 








general science as ii exists today ? 

Seeking answers to these questions, the SCIENTIFIC AMERICAN has undertaken an investigation 
of the Electronic Reactions of Abrams method of diagnosis and treatment. 
validity of the claims made for this new technique is sought. 
to the end that the truth may be learned and presented to the scientific world. Scientific accuracy 
demands that the proof be irrefutable, and to that end a number of tests are to be conducted for 
the purpose of obtaining positive evidence—TYHE EDITOR. 


The cooperation of everyone is invited, 


Dr. Abrams’ laboratory is of 


Positi : secondary importance at this 
osilive prof of the time. No doubt such a visit 
would serve to witness nu- 


merous startling demonstra- 
tions, but it is bear 
in mind that “demonstra- 
tions” do not count as evi- 


well to 











dence in a scientific investi- 





We are interested in the 
blood emanations, in the 
little rheostat witches, in 


of the reagent, in the electronic re- 
phases which, if they can be 
proved to be genvine, open an important field of 
research to the scientife world. We care nothing about 
t opinions which ele«troxic practitioners bear toward 
one another, and we iiave uot set up our committee as 
an examining board te on the training of the 
various E. R. A. practitioners. 

As to whether Dr. X is a genuine E. R. A. practi- 
tioner, it is not for us to decide. We were under the 
impression when we undertook our test with Lr. - 
that he was a genuine E. R. A. practitioner. We be- 
lieved that he was using the Abrams method. We saw 
the genuine Abrams apparatus in his laboratory, 
although for our tests he made use of other apparatus 
which he claimed was more accurate. We saw him 
using the Abrams “Atlas’—a loose-leaf book containing 
data regarding vibratory rates, percussing areas, and 


the delicate nervy. 
actions, and in ort 


SS 
pass 


suffer. Fighting as I still am for the same cause as 
he is, I am astonished also at the e parent teal absence 
ef wisdom on his part in putting . vstacles in .:v way.” 

Having presented these facts, we shall dismiss the 
Dr. X and Dr. Abrams controversy, for nothing is to 
be served by our engaging in differences “*ween elec- 
tronic practitioners. We are still interest. in those 
blood emanations and the delicate reactions and the 
rheostat switches, nothing else. Dr. X has taken excep- 
tion to our printed statement regarding the “Typhoid 
Mary” case which he has been treating. An investiga- 
tion of the various documents in this case reveals that 
we were substantially correct in our report of the facts, 
hence we do not find ourselves called upon to publish 
more about this matter which is rather irrelevant to 
the general question under discussion. Still one more 
point, Dr. X wishes to make it clear that he undertook 
the test as an experiment, because he had never before 


7 4 Sts conducted 


gation, P 
under test conditions, must constitute the nece 
dence on which a final and lasting verdict 


Some time ago we were favored with a visit of Dr. 


ary evi 


can be based. 


Abrams’ personal representative, during which the 
question of cooperation was discussed at length. We 
suggested a number of simple tests which might be 
conducted at this time with Dr. Abrams, such as the 


forwarding of bined specimens to San Francisco to be 
diagnosed for w. There are any number of blood 


tests 


which might be undertaken and which would disclose 
in short order the fundamental value of the electronic 
diagnosis. And then, day in and day out, Dr. Abrams 


is diagnosing blood specimens sent to him by his practi- 
tioners throughout the country. 

Please note that we are as anxious that the tests be 
fair as are the electronic practitioners. We 
obtain results. We have not the time to make 

(Continued on page 69) 


desire to 
tests 
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f >)I'S AN old, old story; but let’s look at it 
gain rhe ire 14 million automobiles 
| | ne t rucks in the United States. 
| Jus what does this mean to the man 
a | | behind the wheel, trying to get from Here 
—— tw Chere in the least time and with the 
nost | rt 
All told ve have 2.800.000 mile of nmublie roads. 
Tha makes five irs to ever mile of roud. But at 


leust 90 per cent of the tratlic is confined to 350,000 
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Trafic and the Law 


The Unnecessary Divergence Between the Motor Codes and Customs of the Several States 


By the Scientific American Staff 
numerous fundamentals. Very many existing laws are 
wrong too; but the changing of a law is, on the whole, 
a somewhat simpler, and certainly a less expensive, 
he changing of a much-used highway. So 
in this initial attack upon the traffic problem, we shall 
selves mainly to the discussion of auto- 


process than 


devote oul 
mobile laws. 

Ilere again the problem splits into two halves. The 
law deals with two classes of drivers, 
man who is bent only on beating the game, who will 


There is the 


violate all the laws with a light heart if he thinks he 
can get away with it, or if the penalty seems less than 
the immediate profit. The law must deal with the 
problem of eatching, restraining and penalizing this 


ment of traffic over the open road and the city street. 
It is axiomatic that the safe use of the highways by 
all of us depends upon proper knowledge by all of us of 
these laws, rules and customs. One who insists upon 
keeping to the left will get smashed up; but with him 
he will smash somebody who was dutifully keeping to 
the right. Your ignorance of traffic laws exposes to 
danger perhaps scores of people on foot and in other 
cars, Who had counted upon your doing the usuad thing. 
It hurts you just as much to be hit through the other 
fellow’s ignorance of what to do as though he had 
pursued you across the sidewalk and into a shop win- 
dow with the deliberate intent of enrolling you on the 

list of the week's automobiling casualties. 
There was a time when the ways and 





means of your acquaintance with the law 





mobile is well aware. 


have carried the situation 


HAT there exists a traffic problem, everybody who drives an auto- 
Just what elements go to make up this prob- 
lem is perhaps not so clear; just where to look for a solution is even 
The great danger seems to be that, before the problem is 
lefined and the solution found, the ordinary growth of the industry will 
of hand. The SciENTIFIC 
AMERICAN therefore propeses, during the coming year, to devote special 
attention to the atiempl to reduce the traffic problem to its fundamentals 


completely out 


and to strike upon the best means of relief; and the accompanying article, 
with its analysis of the possibilities, is the first gun in this campaign.— THE 


were purely your concern and your respon- 
sibility. Frndamental in our jurispru 
dence is the principle that ignorance of 
the law is no excuse for its violation. The 
principle is a wise one, and in general it 
must prevail. But when the circumstances 
are such that your ignorance of the law 
may damage others as badly as it can 
damage you, it is time for the law to ask 
whether some degree of responsibility for 
general knowledge of the statutes does not 
devolve upon the community as a whole. 
In the case of the traflic laws the answer 
to this is an emphatic “Yes.” 




















irresponsible driver; and in dealing with him, harsh- 
ness should be the keynote. On the other hand, by far 


the larger 


proportion of motorists come in contact with 
the law only in what should be its beneficent aspects. 
To them, the law need be only a set of agreed-upon 


miles of paved road. For such highways the motor 
concentration jumps to 36 per mile This would mean 
a spacing of SOO feet between vehicles ind if Mr 
Averig Driver maintains a 20-mile pace he would 
pass ‘oD aching cur every five sec 
onds. Cut the figures in half if y vill, ~ 
te ike account of the fact that all the 
eurs and trucks are never on the road at 
oace izree tha the remaining estimate 
ipplies niy to ertain hours he situa 
te is i severe enough The failure of less evident. 
the quoted average be realized in ord 
nut el 1 driving ie by its ter 
rit inn leq lit o represent the congestion 
ol e cit streets 

such lmpressi ve vernves muke specif 
instances more or less superfluous. but 
the fact deserves mention that at the 
height of the Sunday evening crush, many EDITOR. 
of the leading highways entering New 
York City are filled ith solid traffic lines 
fi t reven sixty miles out. Appre ich 
ing the city fronf the west, one sometimes meets the 

ding ferry tines at a distance of four miles from the 

river \ parallel situation exists around all our big 
cities, while in their actual streets the jam at the 
I iest irs beggars description, At the main corner 
in N ind for six long and weary blocks through 


the heart of Los Angeles turning in or out of the 





main street. right-hand as well as left-hand, has had to 
be prol ted 

The problems arising out of volume oft 
automobiles fall broadly into two categories. There is 
the issue of making the highways safe in inordinate 


number of people, in and out of the offending vehi les, 


is killed every year through the agency of automobiles. 


principles for insuring that all of us drive to the least 
interference with any of us. It specifies certain equip- 
ment which we must carry, not with the view of forcing 
us to carry it, but in order that we may have a con 
venient and authoritative standard of reference It 
prescribes the manner of our driving, in general and 
in particular circumstances, not with the idea that we 
need to have a club held over us, but again so that each 
of us may have a standard by which to forecast the 


We have seen parked simultaneously 
about the public square of Mansfield, 
Ohio, cars from twelve states. On the day of the 
Dempsey-Carpentier fight, we drove westward over the 
Lincoln Highway from New York to Gettysburg; and 
we passed curs from every state east of the Mississippi 
(outside of New England), headed toward Jersey City. 
From every southern state with one exception we saw 
at least six; from Illinois more than we could conveni- 
ently count. The American autoist does his driving on 
the roads of many states. Can he be sufficiently well 
acquainted with the traffic laws and usages of the states 
und communities through which he passes, to avoid the 
constant hazard of arrest for petty violations, the occa- 
sional peril of a major transgression, and the certainty 
that some of his actions will embarrass or puzzle other 
drivers? If the laws of all states were 














sufficiently similar, he obviously could. 
Nqually clear is it that the laws of the vari- 
ous stutes could be sufficiently diverse to 
render it quite impossible for him to meet 
this demand. 

In point of fact, the existing diversity is 
suflicient to have been the subject of com 
ment and complaint; but seldom if ever 
has a bill of particulars been offered. 
Suppose we attempt this on a modest 
scale. Our basis is the printed pamphlets 
in which 38S of the states publish their 
Alabama, Connecticut, Illi 
nois, Michigan, Ohio, Oregon and South 
Carolina have failed to meet the request 
for such material; Arkansas, Oklahoma 
and West Virginia, asked for their motor 
codes, send only the laws that govern the 
financing, construction and maintenance of 
But the 38 which we are 


motor code. 


their highways. 








And here i the issue f making the high 
/Wavs expeditious—it takes longer and 
wts more to move from point to point 
. ir roads, than it should 
The preblem of safety presents two 
nia hk ingies the regulator one and the 
physical one, On the broadest, fiattest and 
straightest highway imaginable, with per- 
fect pavement iwcidents wil ecur in the 
ibsence * supervision of some sort. And 
on por paved vith narrow 
bridges, blind crossir arp corners and 
excessive grades, accidents will happen in 
nite fthey st complete syste of traffic 
rules nd the most careful observation of 
the law We must have safe highways, 
sanelv used, before we shall bring down 
the recident total te the irreducible 
minimur 
In exactly the same fashion, the prob 
le of making the use of the highways 
expedi divides int two In the 
absence proper regulation of points 
where treams of traffic meet, or where 
congestion rises from other causes, or 
here the road hog is tempted to do his 


worst. we will necessarily have traffic tangles which 


cause annoyance and delay, regardless of how well our 
roads are laid out And regardless of how well we 
regulate traffic at the critical points, if the physical 
relation between the highway, the railroad, the grades 
and turns. the cities and towns traversed, etc., etc., is 
not what it should he, we cannot keep the cars flowing 
smoothly and expeditiously 

In the present article, we shall have little to say of 
the physical problems of making the roads safe and 
making them swift, beyend this mere pointing out of 
the existence of the problem and its place in the general 
scheme of automotive philosophy. For, important as 
it is to have the physical characteristics of the roads 
cor «t. very many of the existing roads are wrong in 


The combination of the ferry from which these cars have just come, and the 
grade crossing, is a very troublesome one. 
line of cars many blocks long, waiting their turn to reach the boats 


In defining and 
enforcing these and other necessary standards, the law 
ean afford to err on the side of lenience. It can often 
correct without penalizing, it can even more often 


probable conduct of the other fellow 


impose a light penalty as a mere jog to the offender's 
memory, it ean and should reserve the display of its 
teeth for the habitual or the wanton violator. Inas- 
much as those whose contact with the law comes 
entirely in its regulatory aspect vastly outnumber 
those who face the judge for the purpose of being 
punished, we again make a reservation for future con- 
sideration. The punitive side of the statutes will be 
dismissed from the present article right here, and we 
shall center our attention upon the regulatory. aspects 
of the laws, rules and customs that govern the move- 


able to cite are ample to show the wide 
divergence that exists, and the impossi 


Out of the picture at the left is a bility of the tourist’s having adequate 


knowledge of the motor laws of all the 
states which he traverses. 

Twenty-six states make no demand upon the man at 
the wheel save that he have the price of a car—there 
doesn’t appear to rest anywhere the obligation even to 
see that he learns to drive before he ventures on the 
public roads. Six states, require’ a driver's license, 
issued originally after examination of some sort and 
renewed annually without further test. Two states 
issue licenses, but require merely the fee without any 
examination. One gives a permanent license after test. 
One licenses truck drivers after test and drivers of 
passenger cars without test. North Carolina leaves the 
licensing of drivers to local jurisdiction. New York 
requires examination and license from all residents of 
the metropolis, while up-state drivers go unsupervised. 
Practically all states license paid chauffeurs. 


= = 
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law a little different from 





The lack of uniformity 
here is not so flagrant as in 
other instances which we 
shall cite. Broadly we may 
say that the state either 
licenses drivers, or does not 
license them; and that the 
question is of minor interest 
to the driver himself. It is 
of major interest to the state 
authorities, however.  Fail- 
ure to demand driving li- 
censes makes it difficult to 
identify the driver person- 
ally, or to insure that he is 
authorized to drive the car 
in which he sits: it tends 
toward the presence on the 
roads of irresponsibles who 
could get a license with diffi 
culty or not at all; and it 
robs the law of the very val- 








A 


uny we have quoted. If pro 
hibits the 
approaching neurer than 


automobile fro 
eight feet in any direction 
and though it 


enough worded, 99 per cent 


plain! 


of drivers have to have i 


pointed out by i: policeman 


or a magistrate thi 


it this in 
cludes the rear of the ar, 
and regulates the behavior 
of an auto that can’t squeeze 
past and has to stop. 

Now there s just one rea- 
son for regulating the rela 
tionship between a moving 
automobile and 
trolley. It isn’t done to be 


annoy tne 


humerous, or 
| 








uable penalty of license revo- 
eation. Further, it embar- 
rasses the states that do re- 
quire licenses, placing upon 
their roads unlicensed drivers from other states who 
have complied with their home laws and hence are 
entitled to reciprocal privileges, but who are impossible 
of identification and difficult to control. 

Even where there exists no license requirement, it is 
a simple matter to make it specifically unlawful for 
certain classes of persons to operate a motor. vehicle. 
All states make it a crime to operate a car while 
intoxicated, and practically all license states punish 
this offense with revocation. But when it comes to 
driving by children, the divergence is wide. 

Three states bar driving by those below 14; four 
make the limit 15, nine 16, one 17 and one 18. Two 
others have age limits which apply only in incorporated 
One restricts the age of paid chauffeurs only ; 
age limit children who can 


towns. 
another exempts from its 





prove their competence. Ten states make no provision 
whatever against driving by infants; five others have 
age limits, but invalidate them by permitting children 
to drive when accompanied by an adult. Kentucky 
alone puts this excellent idea to proper use, with a 
limit of 16 for children unaccompanied, and 14 accom 
panied. In fifteen states, it will be seen, a child of six 
may go on the public roads in charge of an automobile 
without violating any specific law. 

Of course this is shocking on its merits; but it might 
appear that the lack of uniformity is of minor impor- 
Where it actually hurts is in its effeet upon 
Several years 


tance. 
the extension of reciprocal privileges. 
ago a New Jersey youth of 17 (just over the limit of 
his own state) was fined for driving in New York, 
where the limit is 18. The first motion on his behalf 
by the New Jersey Motor Vehicle Commission was 
rebuffed at Albany. Only a last-minute acceptance of 
arbitration by the New York Commissioner averted 
drastic retaliation, which would have taken the direc- 
tion of minute enforcement of every letter of the Jersey 
law against New York cars, and would have amounted 
to a suspension of reciprocity. The difference between 
17 and 18 years doesn’t amount to much: but what 
about, say, Kansas with a 14-year limit and Nebraska 
with none? When a Nebraska child of eight drives across 
the state line, is he subject 


A glimpse of the traffic on a crowded street (Fifth Ave., New York). Before the installation of the block- 
signal system of control, conditions here were far worse than in the picture. 
ably the most costly aspect of the traffic problem today. 


as not to make any state legislature feel that it is 
being dictated to from abroad 

Suppose now we exgmine a point that interests the 
driver very directly. What do you do when you over- 
tuke a street car that is standing to receive and dis- 
charge passengers’? If you ure a native of Idaho, New 
Mexico, Pennsylvania, Utah, Vermont, Wisconsin or 
Wyoming, nothing is left to your imagination: you stop 
and wait for the trolley to move, unless there are 
safety zones. But if you carry this custom from one 
of these states into some of the others, you will get 
bawled out for obstructing traffic. 

In Florida you may slip past the standing trolley at 
five miles per hour, in New Ilampshire by exercising 
“due care,” in Kentucky when you consider it safe to 
do so—not so idiotic as it sounds, since it puts the 
consequences right up to you. In Rhode Island the 
statute implies that you may sneak around the wrong 
Wway—a very unfortunai® habit to take with you on 
tour, since many states penalize it drastically. In Indi 
una you may pass if you are able to do so at a distance 
of 20 feet; 
standing car, thereby giving its alighting passengers a 
chance to dash across behind it and get struck by 


otherwise you stop six feet behind the 


approaching traffic. Maine specifies eight feet beside or 
five feet behind the trolley. Massachusetts is content 
with eight feet at the side—you may try to shove the 
obstruction off the track from behind if you regard this 


as profitable. Minnesota requires ten feet at the side 


or the exercise of care, Nebraska eight feet and a “slow” 
California specifies ten miles per hour and 


Montana makes it six miles and 


passage, 
six feet from the car: 
‘ight feet. New Jersey makes the margin eight fee 
hut when there isn’t space for this you may go around 
ie wrong way by exercising “extreme caution.” This 
makes you absolutely responsible; for if anything could 
happen, you weren't exercising extreme caution in essay 
ing the left-hand passage. The other 18 states of our 
list make no provision to cover this point of driving 
etiquette, which means that the municipaiities will 
supply’ the deficiency, leading to confusion within the 
state itself. New York City, for instance, has a 


Street congestion is prob- 


motorist; it is done to make 
a _ it safe for people to board 
and leave the 


trolley. It is 


very obviously not the case 


that this end needs to be 
achieved by different means 
in every state. It is very obviously true that a econ 
vention which affords adequate protection to the passen 
gers of the trolley in one locality will do so in other 
localities. There is absolutely no reason in the world 
why all the states could not have the same law on this 
point—except for the difficulty of deciding just where 
the uniform law is to originate. It is of course equally 
clear that this difficulty has been to date the dominating 
factor, and that it alone is responsible for the diver 
To this point we shall return later. 
The speed limit is another very dreadful thing. Dis- 


gence that exists. 


crepancy here takes two directions. Every state, almost, 
has a general speed limit designed to app on the 
open road; and lower limits designed to apply where 
traffic is heavy or the roadway dangerous. Divergence 
is to be found in the specific figure named for the maxi- 
mum; and divergence is to be found, not alone in the 
specific lower figures named for special localities, but in 
the physical conditions which are laid down as defining 
these special-limit zones. 

Let us look first at the matter of general limits. The 
states are about equally divided here on another matter 
of general principle. Some of them name a figure which 
is not to be exceeded under any circumstances 
set, not an absolute speed limit, but a figure which may 


Orhers 
not be exceeded without establishing prima facie or 
presumptive evidence of reckless driving. If you drive 
faster than this and have a smash, it is more or less 
distinctly up to you to prove that you were not careless 
or reckless. In general, prima facie speed limits are a bit 
lower than absolute ones. Two states, Maine and Mary 
land, have both, and curiously enough agree on the 
figures; more than 25 miles per hour establishes prima 
facie evidence against the driver, and more than 35 is 
categorically prohibited. In all other states, the driver 
has to read the book, sometimes rather carefully, t 
discover whether the published speed limit is an abso 
lute one or merely a suggestion for him to keep in 
mind in the presence of other cars. 

As for the actual figures, five states specify 25 miles. 
sixteen name 50, and nine 35. As extremes, we have 20 
in Massachusetts and 40 in Kansas. The Massachusetts 


limit, of course, merely 





te arrest for his very serious 
violation of the Kansas law, 
or does the fact that he can 
drive legally at home entitle 
him to reciprocity? There is 
good law and good logic on 
both sides of this question ; 
the only apparent way to 
settle it without any kick- 
back is for all states to have 
the same age limit. And why 
ean’t they do this? If it is 
safe for a 14-year-old to 
drive in Kansas, it is equally 
safe in New Jersey; if it is 
really improper for anybody 
short of 18 to drive in New 
York, it is equally improper 
elsewhere. Once granted a 
mechanism for reaching an 
agreement, there is no rea- 
son in the world why there 
should be more than one age 
limit for drivers in the entire 
United States. The difficulty, 
of course, lies in getting an 





Road congestion, however, has its place also; 

conditions like those pictured, due to the 

sheer inability of the roads to accommodate 

all the cars that try to use them, are com- 

mon. The editor has consumed nearly two 

hours in covering seven miles, in a proces- 
sion like that of this photograph 





presumptive one and is en 
forced with discretion: the 
writer has split it wide open 
in the presence of traffie offi 
cers without a reprimand 
Three states ask for a “rea 
sonable and proper” speed 
without stating any numeri 
eal limits; and the pamphlet 
which Tennessee sends in re 
sponse to a request for its 
traffic laws consists of a col 
lection of isolated acts, none 
of which says a word about 
speed except the one that de- 
mands a full step at grade 
crossings Most drivers 
would probably agree that 
this increases the chance of 
stalling on the crossing, and 
is therefore an unwise pro 
vision. 

There might be some argu 
ment that, for instance, a 
greater average 
proper in Kansas than in 

(Continued on page 65) 


speed is 








initiative taken in such way 
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Psychic Adventures at Home 


An Episode that Started as Formal Investigation, Lapsing into Adventure and Actual Comedy 





our investigation 
announced in our issue of January 


last, the first entry to come into our 


psychic was 


hands was that of Mrs. Elizabeth 
Allen Tomson, of Chicago. This 
entry was not forwarded by the 


medium herself; a lady whom we 
Mrs. J. wrote on her be- 

half. The formal entry was followed 
letters, all expressing the 
desire to come before us at once, and all detailing 
the financial difficulties of the trip. The Chicago Tribun 
had indicated such interest in our psychic program that 
we passed the word to them, and they offered to finance 
conduct the entire expedition. Miss Forbes of the 
staff had difficulty in getting to 





shall call 








by numerous medituuS @X- 


treme 


and 
Tribune 


By J. Malcolm Bird 


into their affairs which was bitterly resented by them. 

On Friday, November 2, I was informed by Dr. Tom- 
son that the medium was to sit Sunday evening at the 
Raymond Hitchock estate on Long Island. I was invited 
to attend this affair, and to bring the entire Committee. 
Upon my explaining that Houdini was in Texas and 
that the two Boston members of the Committee had no 


present connection with the case, the invitation was 
turned into a peremptory demand that I secure the 
presence of the entire Committee. Dr. Prince and I 


actually attended, at much personal inconvenience; Dr. 
Carrington had a business engagement of the utmost 
importance and was unable to go. His #bdsence created 
a fiesh storm of protest. 

This Great Neck seance had been anaounced to us, in 


would be necessary to consider whether normal physi- 
cal means could account for it, or whether on its face 
it were an objective phenomenon, The possibility would 
also be discussed that all the faces were but generalized 
types, and that chance plus hysteria plus desire would 
account for the recognitions. 

Regardless of this interesting and difficult question, 
however, there is one outstanding feature of the appari- 
tions which is distinctly an objective phenomenon— 
whether genuinely psychic, or fraudulent. Precautions 
are taken that the medium has with her in the cabinet 
no white material; and the spooks invariably appear 
clad in flowing robes of white.’ These white garments 
must be expiained, on the one ground or the other. 

At the Hitchcock seance, there were some thirty sit- 

ters—mostly theatrical people. In spite of 





the advertised informal character of the 





Mrs. Tomson, and more difficulty in get- 
ting her decision. It was finally pleaded 
that her daughter’s heaith was such as to 
render that 
time, 
Mrs. J 


the journey impossible at 
the Tomsons to 
her first 
and its 


was allowed by 
remain in ignorance of all 
l Tribune 


knowledge of the 


this; 
offer 
refusal came from me, accompunied by my 
sharp interrogation whether she was really 


the authorized manager for Mrs. Tomson, 


pate in our psychic investigation. 


conditions, and numerous other points. 
to work with us, our efforts to persuade a change of mind are kept within 
appropriate limits, both in degree and in kind. It is not our desire to harass 
But all data necessary for the choice between participation 
and non-participation are easily available, so that a performance like that 
of Mrs. Tomson indicates on its face that we are being trifled with. 


any medium. 


VERY medium must decide for herself whether she cares to partici- 
She must consider our motives, the 
propriety and fairness of our undertaking, the feasibility of our 
If on any grounds she decides not 


occasion, the presence of Dr. Charles M. 
Niesley of Manhasset had been secured for 
the purpose of subjecting the medium to 
anatomical examination. I am informed 
that Dr. Niesley is one of Long Island’s 
best-regarded medical men. After he had 
finished his task, he turned the nude 
medium over to a committee of six ladies, 
who clothed her in a brilliant-hued kimono 
belonging to Mrs. Hitchcock. Clad only in 


On ‘ 


oF AM & volunteer, Ene question was account of its interest we have decided to tell the accompanying story. this, — contacted her Gownetales; and 
answered in the former sense; but still | Because it is one that revolves about the personality of the medium and that she rushed so precipitately through the 
had no direct word from the medium. In circle and into the cabinet that I was 


the 


objectionable two- 
appeared in certain Sunday 
in Chicago and other western 


menntime, a very 
spread 


newspapers 





formal investigation. 


of her husband, we tell it as a tale of psychic adventure rather than of 
Because in this instance it 1S an essential part of the 
story, we are NOT withholding the identity of the medium.— THE EbiTor. 


barely able to gather the impression that 
in form and face resembled her 
daughter closely. 

Mr. John K. Brachvogel, a member of 


she 

















ities. ‘There were several weird daubs 
representing the artist’s conception of 
ghosts and materializations; and the remaining space 


was filled by the statement, reiterated in various ways, 
that Mrs. Tomson was coming to New York to win our 
award. A few weeks later, a short news item ran 
through the press of the prairie states, to the effect 
that she had come, and had won it. That the Tomsons 
were in some way responsible for these stories seemed 
a natural assumption, and one which I tentatively 
advanced in correspondence One of these letters was 


passed on to the medium’s husband, Dr. C. H. Tomson; 


und as a result, I was for the first time honored by a 
communication direct from the Tomsons. This denied 
the charge which I had not made; and it repeated the 
tale the ardent desire to come to New York, with 
the financial inability to do so. Several further letters 
from the Tomsons and from Mrs. J. followed, in much 
the same teno1 In the meantime, they had been able 
to finance trips to New Orleans and Kansas City, but 
not to New York 

Another phase of the matter has to do with the 
National Spiritualist Association. This body regards 
the medium as a fraud, and has so stated in public 
print. Great agitation was displayed by the medium’s 
representatives lest we credit these charges, which they 
explained away at length, with free use of the word 
“persecution.” In April, while I was in Chicago, Mrs. 
J. spoke the same piece over the telephone, and I had 
to interrupt her peremptorily to assure her that what 
other people thought about the medium would have no 
influence upon our Committee’s deliberations. Our 


Judges were, however, necessarily aware personally of 
the fact that detailed charges of fraud had been 
brought against this medium at many times and places, 


so that there existed fair presumptive ground for infer- 
ring that many of her manifestations were fraudulent. 
I! these circumstances, it was difficult to believe 
Tomson any intention of appearing 


Under a 
had 


Late in October, nevertheless, letters came informing 
me that Dr. and Mrs. Tomson and their daughter were 
en route to New York. On Sunday, the 28th, they 
arrived. On Tuesday Dr. Tomson called on me and 


refused point blank to tell me where he was stopping. 
their stay in New York, my only means of 
with was to call Mrs. J. at her 
Usually she was out, and I could only leave a 
message for her to call me back. What I said to her she 
had to relay to the Tomsons with more or less difficulty, 
and sne had to relay their answer. In the face of this, 
Pr. Tonison took every opportunity to impress upon me 
that Mrs, J to arrange things for the 
medium, and that her presence constituted an intrusion 


Throughout 
communicating them 


hotel. 


had no anthority 


the invitation, as an entirely informal one. The medium, 
we were told, before entering a series of serious sittings 


with a given circle, likes to meet the members in a 
friendly seance, for purposes of social contact. It 
was on this understanding that we went. From the 
moment when we entered the house, however, every 
effort was made to give our presence an official char- 
acter. The “social contact” plea was a huge joke. The 
medium was held in seclusion in another part of the 
house. Our first glimpse of her was when she entered 


the cabinet, running through the circle at top speed to 
reach it; at the end she left it with equal speed and 
greater suddenness. Two frantic flights through the 
semi-darkened room were literally all we saw of her. 
The cabinet was constructed after our arrival, under 
Dr. Prince’s watchful eye. When all the 
room was far from dark, several of the windows remain- 
uncurtained. There and no electric 
outdoors within the range of these windows; but 
the night was clear, and after one’s eyes were adjusted 
to it, the illumination from without was considerable. 
In addition, a single blue bulb was lighted in the room, 
across from the cabinet. The actinic value of blue light 
is so much higher than that of red that a stenographic 
record of the sitting could probably have been made. 
Yet, of course, the illumination was by no means suffi- 
cient to enable a close watch to be kept for suspicious 


was ready, 


ing wis no moon, 


light 


movements. 
Mrs. Tomson’s act consists in the “materialization” of 


“spirit” forms. No definite claim is made regarding 
these. If one will, one is permitted to assume that 
some of them are “full materializations,” in which the 


medium would be expected to be on her chair in the 
cabinet while the ghost walked. But they are freely 
admitted to be “usually mere transformations,” in which 
the physical shell of the medium is used as the founda- 
tion for the building up of the presentment of some 
departed person, 

Many instances are recorded when these figures have 
been “recognized” by sitters as those of their dead. The 
recognition applies particularly to the faces, which are 
usually covered by veiling or some undefined material, 
and revealed only gradually and in part. If the actual 
degree of likeness could be determined scientifically and 
given a numerical index, several possibilities might be 
It might be judged that the manifestation 
not objective at all: that the medium had got, 
telepathically or otherwise, a mental picture of the 
departed, which she had consciously or subconsciously 
imitated by normal physical nieans—-a sort of animated 
or illustrated “spirit message.” If the resemblance be- 
tween the apparition and its original were high, it 


examined. 
was 


the law firm of Munn, Anderson & Munn, 
was present by agreement with me; and he had brought 
Mrs. Brachvogel. Much against her will, the Tomsons 
insisted that she serve on the committee of ladies; and, 
having got her on it, they attempted to make her par- 
ticipation stand as an official and binding act by the 
SCIENTIFIC AMERICAN. 

The charge has, naturally, been made that the 
medium brings the white material into the cabinet con- 
cealed in one of her anatomical cavities; the medical 
examination is to insure against this. Dr. Niesley 
interpreted the problem as referring to the vagina alone, 
and directed his examination to that quarter only. He 
paid no attention to the rectum or the esophagus, and in 
fact had no instruments with him for so doing. Though 
he made clear the limitations of his work, Dr. Tomson 
exhausted every device to get from him a blanket state 
ment that the medium could not possibly have anything 
concealed anywhere upon or within her; and similarly 
he struggled hard to make it appear that the Screntiru 
AMERICAN was a participant in Dr. Niesley’s findings 
and was bound by them. When confronted at a later 
date with the suggestion that the medium might have 
carried material into the cabinet in a capsule of some 
sort in the rectum, the esophagus or the stomach, Dr. 
Tomson attempted to assert on his own authority as a 
medical man that this was an anatomical impossibility. 
The sword-swailower and the ruminant are sufficient to 
enuble any laymen to contradict this claim. 

Dr. Niesley examined the medium’s hair. Mrs. Tom- 
son, after he had left the room, informed the ladies that 


he hadn’t done so and got them to do it again. She 
may have made an honest mistake; but the fact that 
she went to the trouble of making such a false state- 


ment and getting this test repeated lends to the sug- 
gestion that on putting her hair up for the second time 
she concealed something in it, more plausibility than it 
would otherwise have. None of the ladies was pre- 
pared to deny categorically that she could have done 
this. 

If not actually taken into the cabinet within the 
medium, the white goods might have been passed to her, 
or planted in the cabinet. The cabinet finished, all 
sitters were invited to examine it; se eral did so, in- 
cluding myself. Then we were seate., the lights ar- 
ranged, and we inferred that the medium was to appear. 


Instead of this, Dr. Niesley first and then the ladies 
were designated and sent upstairs to do their work. 
During the ensuing interval of twenty minutes the 


seated group broke up, and had to be reassembled when 
the medium was really ready to appear. I could not 
testify that the cabinet was not tampered with in this 
interval, nor could I find anybody else who could. Dr. 
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and Miss Tomson moved freely about during this highly 
artificial intermission. The procedure seemed sufficiently 
oblique to create active suspicion, which would be con- 
tradicted by no known facts. 

When the medium made her dash for the cabinet, she 
actually brushed against her daughter; and the illumi- 
nation was not such as to enable any sitter to acquit 
them of the possibility that something had been skill- 
fully passed. In leaving the cabinet at the end of the 
sitting, Mrs. Tomson without the slightest warning 
burst through the curtains like a firecracker; and the 
daughter leaped up and caught her mother in her arms, 
supporting her through the group of sitters. The condi- 
tions to make possible the act of passing a guilty bundle 
back to the young lady were here present to an alarm- 
ing degree. 

With the medium in the cabinet, the sitting opened. 
Dr. Tomson and the daughter now made great show of 
not approaching the cabinet until after the first appari- 
tion had appeared. After a brief wait, the curtains 
parted, and a white-clad figure stood in the opening for 
u moment. Then the seance routine commenced. 

This routine involves the idea that each apparition is 
directed at an individual sitter. No announcement of 
his identity is made; the doctor or the daughter gets a 
sort of “hunch” as to who is wanted next, picks this 
sitter out of the crowd, takes him by both hands to 
guard against any deliberate or emotional “rough stuff,” 
and conducts him right into the very jaws of the 
cabinet. These roll apart, and the apparition is there. 
After a moment’s inspection, the sitter is backed off a 
little by his conductor, and the apparition follows, 
thereafter retreating into the cabinet. 

At Great Neck there were two recognitions. Mr. 
Hitcheock recognized an uncle, or a grandfather, or 
perhaps both, with heavily bearded face. One of the 
ladies, who stated that she had never met the medium 
or been interested in spiritism, was reduced to a condi- 
tion of emotional crisis by her very positive recognition 
of her mother’s face and voice (in the four words “My 
own darling child!”’). This lady was embraced and 
kissed by her apparition, and several other sitters were 
touched by fingers or drapery. 

In two trips to the cabinet I was not touched. The 
first time, the figure was heavily veiled, and Miss Tom- 
son tried to convince me that there was ectoplasm in 
active movement upon the face. Finally the veil dropped 
suddenly; and though the head then rolled violently 
backward and the curtains closed quickly, I was positive 
that the face was the medium’'s. Even so, of course, no 
dumage would be done her claims. On my second ad- 
vance, the face that was presented had a curious un- 
finished appeurance, as though the features were but 
half formed. 
inspection so that I could not check this impression. 

So far as I could see, none of the figures was notably 
different in height or girth from, that of the medium. 
At one point there were several Avords of good evening 
addressed specifically to me from the cabinet, in a 
Though this impressed 


The figure on this occasion avoided close 


heavy bass voice, 
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as the Great Neck sifting goes, conditions were too loose 
to permit the exclusion of obvious possibilities. It is 
of interest to record, however, that no sitter outside the 
medium’s party was prepared to discuss the manifesta- 
tions from any other angle than to ask “Where did 
she carry that stuff?” 

On Friday, November 9th, the Tomsons gave a public 
seance at a spiritist church in Brooklyn. They had 
already attempted such a performance on Tuesday the 
6th, but the doctor demanded that the collection precede 
the seance, while the church people insisted that the 
seance precede the collection. The net result was no 
seance—and no collection! The people who arranged 
the Friday sitting were sincere spiritists, who, never- 
theless, believed that this particular medium was a 
fraud; and they planned to expose her at all costs. 
The climax came when one young man with an Irish 
surname, confronted with a ghost and finding his hands 
securely held, reached forward and bit the apparition! 
The sitting at once broke up in a free fight; although 
Mrs. Tomson postponed the faint, with which she 
usually meets rough tactics, until she was safely up- 
stairs. The biter stated, that he got a mouthful of 
cheesecloth. 

Lots of well meaning folk are always trying to tell 
us how to catch our mediums red-handed. The general 
idea seems to be that one needs only to flash a bright 
light, or start a rough-house of some sort. Without 
any criticism of those who do it this way, we do it 
differently. We do not start with the assumption that 
the medium is a crook, but rather with the assumption 
that if he is one, the instrumental tests which would 
give us the necessary information about genuine phe 
nomena will do as well with fraudulent ones. The 
precipitate people who see, in the imagined success of 
biting, grabbing, etce., a condemnation of our slower 
methods, or even of our willingness to sit with a me- 
dium who, if a fraud, could be caught by this rough 
stuff, miss the point entirely. At the same time, we 
are the last people in the world to deny that there is a 
certain delicious humor in the idea of biting a ghost, 
and finding that its precious ectoplasm is merely a 
mouthful of cheesecloth. 

Our first test seunce with Mrs. Tomson, in which we 
hoped to advance toward knowledge of the source as 
well as the nature of the white robes, was scheduled 
for Wednesday evening, November 7th. As usual, we 
planned to sit in the law library of Munn, Anderson & 
Munn. This room is carpeted; completely shelved for 
and lined with books, wherever door and windows per- 
mit; rather handsomely furnished—altogether comfort- 
able and cozy. Numerous authorities and several me- 
diums have seen it, and none has suggested that it was 
not a good place for psychic work. Mrs. J. herself was 
enthusiastic regarding its advantages. 

Shortly after noon on Wednesday, Dr. Tomson called 
upon me, accompanied as always by his chauffeur. 
Whether he regards this man as a bodyguard or a wit- 
ness I do not know, but I have yet to see him without 
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and successfully in theaters and pulpits, and asked him 
in what way these places had an atmosphere of privacy 
which our library lacked. He explained that the dif 
ference lay in the circumstance that in the theater or 
the church the audience was remote. I was quite ready 
to grant that, for this medium, this was an important 
consideration, but I was surprised to have her husband 
urge it. I pointed out, not the suspicious character of 
the claim, but merely the obvious inconsistency—that 
such remoteness surely increased rather than decreased 
the resemblance to a public place. 

The doctor stuck to his guns, and ultimately asked 
whether we could not go out, to sit in a room in a 
private residence somewhere, I replied that on general 
principles we perhaps could, but that on eight hours’ 
notice we couldn't. There would be, not alone the 
physical problems of the last-minute shift, but also the 
finding a place—not everybody wants a seance held in 
his living room. The doctor very kindly offered to take 
this load off my shoulders; Mme. So-and-So, a friend 
of his, he was sure would offer a room in her apartment. 

No, I didn’t laugh in his face. I pointed out, gently 
but firmly, that if our investigators were to place them- 
selves in a position where they might have render a 
favorable verdict, this must be of such character that 
our readers could accept it; and that they certainly 
couldn’t accept it if we told them that we had sar in 
premises over which we had no contro}, 
up the whole question of the propriety of our conditions, 
and even of the propriety of our imposing any condi 
tions at all. We had announced that, if the conditions 
which we proposed to any medium were, in her judg- 
ment, inhibitive of the phenomena, we shou!d be willing 
other 
way, the end at which the offending conditions were 
Dr. Tomson tried to interpret this a 


This brought 


to discuss the possibility of attaining, in some 


aimed, s obligating 


us to concede any demand which he might make for 
the abatement of conditions which he didn’t like. The 
further he went the more absurd he got, until finally 
he was talking about supplementing our judges with 
three of his own choice! I finally reminded him that 
we weren't submitting ourselves to his test, he was 


submitting to ours; that if he didn’t like our rules he 
needn’t play the game at all, but that if he wanted to 
play with us, we were the rule-makers, He thought this 
horribly unfair and one-sided. 
ultimatum; they 
them, or not at all. So I called up my committeemen 
and my sitters and told them it was all off. 

Thursday noon he ran in again—still with the chauf 
feur. He apparently thought I had been blufling, and 
would recede. 
sit outside our offices. No proposition to sit that day 
being involved, I indicated our willingness to hold the 
seances in the apartment of Mr. Orson Munn, Even 
this concession wasn’t enough: he made the specific 
point, in so many words, that the medium would sit 
only in a place where we could have ne 


He finally delivered his 


would sit on premises selected by 


He asked whether we were prepared to 





Himinary 
control of the premises. I accused him of concealing 


his real objections to our law library, and 





me as obviously artificial, Dré Tomson in- 


told him that in my judgment he was 





sisted that it was the voice Af his father- 
in-law. The opening was nét pursued. 

Apparently the only avenue of attack 
for one seeking to demgnstrate the char- 
acter of these manifesfations lies in con- 
sideration of the whit¢ drapery. The con- 
sensus was that this’ was a textile’ fabric 

tulle was the word most often used in 
simile. In the advance notices which were 
given us of the performance, emphasis 
was placed heavily upon the unwrinkled 
appearance of the robes, and the extent to 
which the edges stood out crisp and un- 
folded. All this was exaggerated; I 
thought the substance could easily have 
been a fabric sufficiently light and soft to 
stund up, under close packing, well enough 
to account for its appearance. 





their cause if they do occur. 
psychism are for the present excluded from our investigation, because we 
are prepared to admit that they occur. 
mediums to work with our Committee of Judges, who, as we have empha- 
sized, are examining phenomena and not mediums. 
to the medium, than to assure the public of the reliability of any favorable 
verdict which we may be called upon to render, we have offered $2,500 
to the first medium who is successful in the production of psychic manifesta- that our entire committee hadn’t been 
tions of a physical character before our Committee and under their test 
An outline of the proposed conditions, the membership of the 
Committee, etc., etc., will be found in our issue of January, 1923,—THE 
EDITOR. 


conditions. 


HE Sci—ENtTiFIC AMERICAN has undertaken an investigation of 
psychic phenomena of objective character, aimed primarily at de- te beokn ote. he wodlén’t Gey thle 
ciding whether such phenomena occur, and secondarily at learning 

The manifold subjective mamfestations of As before, he carried the 


We have invited all physical 


Less as an inducement ; 
Neck 


afraid of apparatus which he pictured as 
concealed in the walls and floor, behind 
charge. 

discussion 
afield. He made it very clear that they 
proposed to give us one sitting, and to 
demand a verdict on that slender basis. 
Ile referred several times to the Great 
sitting as an opportunity which we 
had already had to examine the phenom- 
ena, and expressed anew his indignation 
present. Yes, he had read our conditions, 
but, of course, in the case of a medium so 
well and favorably known as Mrs. Tomson 
we must be prepared to waive these! As 
a matter of fact, Mrs. Tonison was pretty 











1 


tired of these alleged 





scientific investiga- 





Mrs. Brachvogel was quite certain, from 
the way the robes hung, that we were 
dealing with a made garment, and not with mere 
yardage of loose cloth. Incidentally, the yardage neces- 
sary to produce what we saw was again grossly over- 
estimated in the extravagant advance statements. Like- 
wise we were given to anticipate a fluidity and freedom 
of the white material (suggesting of course that it was 
ectoplasm) which the performance did not achieve. 

Psychic supporters would accept no adverse verdict 
based upon capture and analysis of a bit of this ma- 
terial. Even if it were identifiable as the product of a 
given mill, the believer would accept it as an apport, 
brought to the cabinet from a distance, by psychic 
power, for the medium’s use. For a scientific disposal 
of the case, the question how it got into the cabinet 
would have to be discussed from every angle. So far 


him. He asked te see the room where we were to sit. 
He wasn’t fairly over the door-sill, and had not looked 
at the room at all, before he stated in so many words 
that it would never, never do. 

The only reason which he could present immediately 
in response to my query was that there were no facili- 
ties for disrobing the medium. I showed him there was 
a comfortable dressing room with running water, two 
steps across:the hall. So he shifted his ground, and 
made the less easily controverted statement that the 
library lacked the psychic atmosphere. 

Pressed to be more specific, he asserted that the room 
gave the impression of a public rather than a private 
place. I feel strongly that the reverse is the truth; but 
I merely reminded him that the medium has sat often 


tions and these physical examinations, and 
she was not at all sure that she wanted any more of them. 
I asked him why they had entered our investigation if 
they felt that way about it, and he said that they never 
had entered it. I asked him what he was doing in 
my office, in that event; and he didn’t seem to know, 
exactly. Ile finally realized that we were going to run 
our own investigation in our own way, and th 
didn’t greatly care whether he and his “medium” 


i we 
worked 
with us, or not. So then he went away, with a parting 
shot to the effect that we were being financed by the 
Catholic Church, and that our whole investigation was 
a fraud, designed to discredit innocent mediums. My 
parting shot was that I didn’t believe he had at any 
time had any intent of sitting with us. Aside from 
these minor items, we agreed perfectly wpon ail points. 
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External and internal views of the latest model of the leading air-cooled car, showing the manner in which the conduit from the blower is joined to the cylinder 
assembly, the path of the cooling air, etc. 


‘a Bl > » ” 
Che Future of the Air-Cooled Car 
Engineering and Operating Facts that Call for Its Most Serious Consideration 
By Victor W. Page, M.S.A.E. 






































re er eflicien of al form of heat get too hot nd the « er hand it is equally vital circulated through jackets which surround the cylinder 
14 | ; engine ned by the ratio of the that the eylinder be not robbed of too much heat. The and head custings and the water may be kept in motion 
: ‘ wd to a definite fuel consump object of evlinder cooling is to keep the temperature of by two methods. The one generally favored is to use 
tio A ce 1 amount of energy will be the evlinder below the danger point so the oil will not a positive circulating pump of some form which is 
a | Y ted in the form of heat when a become unduly heated ond thinned, but at the same driven by the engine to keep the water in motion. The 
— = s burner | t Ine ve it s eh as possible to secure muxXimum other System 1s to utilize a natural principle that 
eute ‘ ‘ nits derived by burning power fro the gas burned. Air-cooled engines can heated water is lighter than cold liquid and that it will 
( ” ized in doing usef be operated successfully at temperatures higher than tend to rise to the top of the cylinder when it becomes 
I eg e engine wou he heated to the proper temperature, cooled water from 
I ( energizing the radiator taking its place at the bottom of the water 
‘ ’ . ‘ \ Is jacket. A new development being experimented with is 
‘ ‘ dsthe é ! steam cooling, in which water vapor is used instead of 
pres ‘ 1 vuset ug ‘ rr ‘ the liquid. 
nd ‘ ‘ . ‘ en Air-cooling may be by radiation or convection. In 
e burn e 4 vile Phese the former case, which applies only when small station 
ISSt ! ( ‘ ) ary engines are used and then but seldom, the effective 
| " ( ) ) é Ie outer surface of the cylinder is increased by the addi 
tion of flanges or spines cast thereon, and the air is 
| o ke ve ore depended on to rise from the cylinder as heated and be 
1 ‘ per cent « replaced by cooler air, this producing a natural but 
‘ f I n Cases sluggish circulation. When a positive uir draught is 
nits ly directed against the cylinders by means of a mechan 
¢ | ar diss ‘ t he ically-operated fan, cooling is both by radiation and 
\ Os g i convection, Which means air in motion In latest types 
( ! ent e ne of engine the air draught may be directed against the 
t iction-and d sefu eylinder walls by some form of jacket which confines 
\ | ! ( ool cy stem ill of the air current to the heated portions of the 
ul ( ss ‘ 1? st tn lee ‘ evlinder, which it passes at fairly high speed 
et ‘ t engine hin ropet The earliest known method of cooling the eylinder of 
iwine is n roblet gas engines was by means of a current of air passed 
l be ust lvisedly. through a jacket which confined it close to the plain or 
[t i ‘ the 1 combustion and continued the boiling point of water, which limits water-cooling untinned cylinder walls. The gasoline engine of that 
series f explosions ! | 1 the engine develops its There re two general svstems of engine cooling in time was not as eflicient, being much cruder in all 
| | he com- common se, that in which ter is heated by the details, when compared to the later forms, and other 
bus er and »>a red heat if some means bsorption « eat from the engine and then cooled b conditions which materialized made it desirable to cool 
vere Col ‘ h of this heat awa The ir passing rough a radiator, and the other method he engine by water. Even though gasoline design and 
oh te ‘ e parts « in uncooled engine in which the air is directed on to the cylinder and muterials used in their construction became more and 
vould bet ting « even that f the best head hi must be increased in external area, and more perfected, there has always existed a prejudice 
et he organ rigin ind absorbs the heat directly instead of through the mediur against air-cooling, though many forms of engines have 
piste vl ring eat ; l expand to such a of water. When the liquid is employed in cooling it is been used, both in stationary and automobile, as well 
ee, « hy 1 deprived of oil, as in motorcycle and aircraft applications 
ds nd work hard in where the air-cooling method has proven 
) This wou to be very successful and practical. This 
i W hen prejudice on the part of the layman is 
ed nd nd e ] s so accounted for largely, in the writer's 
’ n ‘ opinion, by the preponderance of automo 
eize we 1 be irned . the biles sold in which water-cooling is used 
‘ ] 7 ne é ivine would exclusively. 
‘ ‘ Some « ers 0 The simplest system of air-cooling is 
» neg ed to fill the that in which the cylinders are provided 
li I ‘ ls of tl troubles with a series of flanges which increase the 
2 ow effective radiating surface against which 
The best tempet re » secure efficient an air current from a fan is directed to 
’ 1 is mestior consider ‘absorb the heat. This increase in the 
b erence pinion sts on available radiating surface of an air 
ngines Tha eftici an ¢ gine cooled cylinder is necessary because air 
dependent upon the 1 f heat con- does not absorb heat as readily as water, 
verted into useful work compared to that and, therefore, more surface must be pro- 
generated by the explosion or rapid burn- - vided in order that the excess heat be ab- 
ig of the gas is an accepted fact. It is Four-cylindered motorcycle cooled by current of air created by the passage of sorbed sufficiently fast to prevent over- 
very portant that the engine should not the machine through the atmosphere heating. Air-cooling systems are based on 
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a law formulated first by Newton; the rate for cooling 
for a body in a uniform current of air is directly pro- 
portional to the speed of the air current and the amount 
of radiating surface exposed to the cooling effect. 

There are certain considerations which must be taken 
into account in designing an efficient and satisfactory 
air-cooled engine, which are sometimes overlooked in 
those forms cooled by water. Large valves must be 
provided to insure rapid expulsion of the flaming ex- 
haust gas and also to admit promptly the fresh cool 
mixture from the carburetor, The valves of air-cooled 
engines are usually placed in the cylinder head in order 
to eliminate any pockets or sharp angled passages which 
would impede the tlow of gas or retain some of the 
products of combustion and their heat, and new steels 
are used, which will not warp. When high power is 
desired, multiple-cylinder engines should be used, as 
there is a certain limit to the size of a successful air- 
cooled cylinder when used in automobiles, it being un- 
Wise to use cylinders larger than five inches bore, Much 
better results are secured from those having small 
cubical contents because the heat from small quantities 
of gas will be more quickly carried off than from 
vreater amounts, All successful engines of the automo 
bile type which have been air-cooled have been of the 
multiple-cylinder type and the use of single cylinders 
is confined to power plants of less than five horsepower, 
such as used in motoreyecle construction or small sta 
tionary engines of not mere than three to five horse- 
power, 

An air-cooled engine of the simple or fan-cooled type 
must be placed in a chassis in such a way that there 
will be a positive circulation of air around it all the 
time that it is in operation. This air current may be 
produced by a fan or blower at the front end of the 
motor; by natural draught when a cur is in motion as 
in the Rover, a smuail English car; or by a suction or 
blower fan in the fly wheel, the best exponent of which 
was the Franklin car prior to 1922. Greater care is 
required in lubrication of the air-cooled automobile 
engine cylinders and only the best quality of mineral 
oil should be used to insure satisfactory oiling. The 
oil must be viscous and heavy bodied because it is 
thinned down by the temperature of the parts. Castor 
oil is used in airplane engines of the air-cooled type, 
especially the revolving cylinder, fixed-crank types such 
us the LeRhone or Gnome. 

The combustion chambers must be proportioned so 
that distribution of metal as regards its thickness is as 
uniform as possible in order to prevent uneven expan- 
sion during increase in temperature and uneven con- 
traction when the cylinder is cooled. It is essential 
that the inside walls of the combustion chamber be as 
sinooth as possible because any sharp angle or projection 


may absorb sufficient 
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ern development, which utilize positive air-cooling meth 
ods, can now be described. The system of cooling is prac- 
tically the same in both instances, except in the methods 
employed of creating the air blast. In the early Frank- 
lin system the cylinders are provided with vertical ribs, 
or flanges, and are encased by jackets which form part 
of a sheet-metal casing that covers the entire portion 
of the power plant. The fly wheel is provided with a 
series of curved blower-blades around its periphery and 
us it turns, if creates a partial vacuum in the compart- 
ment formed by the motor-base casing and the air-tight 
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A relatively new stationary air-cooled engine using 
blower to create a blast 


underpan. The strong suction effect draws air in from 
the front end of the bonnet and down through the 
cylinder jackets. The air currents pass over and _ be- 
tween the flanges at fairly high velocity, and as there is a 
large amount of exposed surface, the excess heat is 
pronaitly disposed of and «absorbed by air passing 
around the eylinders, which is ejected from the motor 
base compartment by the action of the blower fly wheel 
As the fan is part of the balance member which is 
attached to and driven directly from the engine ecrank- 
shaft, there can be no failure of the driving means; 


"9 


aod 


different in detail but practically the same in principle 
as that previously described. An air blower is mounted 
at the front end of the motor and the strong current of 
air it produces is conveyed to an air conduit at the top 
of the cylinders, to which are attached the jackets sui 
rounding the cylinder walls. The cylinder heads are 
only plain castings without ribs but the eylinder-wall 
area is increased by using a large number of steel 
flanges which are cast integrally with the cylinder. The 
air blower forces a blast of air into the air conduit 
ubove the cv linders at considerable pressure, and the 
only way it can escape is by passing areund the heated 
portion of the cylinder head and eylinder before it is 
f the it ineket As 


the blower speed increases with engine speed the value 


discharged through the bottom ¢ 


of the air current becomes greater when an augmented 
cooling effect is desired. The blower handles cold a 
Whereas the suction fly wheel had to handle heated 


A given amount or weight of air occupies less yoluime 


when cold than when heated so the blows » move cool 
air can be smaller and consume less power than the 
larger-capacity blower needed when is incorporated 


in the fly wheel and must draw out warm ail it 
mainly for this reason that the new Franklin system 
is stated to be an improvement over that used so sus 
cessfully over a long period of yeurs 


steel or ens ron, one 


The flanges are not always o 
prominent motor car manufacturer announced last ye 
a motor in which copper tlanges were intimately bonded 
with the steel cylinder wall by new brazing system. 
As copper carriers heat away about three times as fast 
as steel or cast iron, its use is an improvement. Alum 
inum flanges and cylinder, with a steel or cast iron 
liner for the piston to bear against, have also been 
tried; but extremely accurate and expensive manufac 
ture and careful proportioning of parts are cailed for 
so that the cylinder and liner will expand togethe The 
east-iron cylinder with integrally cast flanges is pra 
tical and the cheapest construction. 


Among the advantages stated for air cooling by its 
adherents, the greatest is the elimination of cooling 
water, which is a factor of great moment In the ten 
perate zone, where the majority of automobiles are 
used, the weather conditions often change in a very 
few weeks from the warm summer to the extreme cold 


of winter and sometimes one has these variations take 
place in a few hours. When water-cooled systems sare 
employed it is necessary to add some chemical sub 
stance to the water to prevent it from freezing. T! 


14 
substances commonly employed are ylveerine wood al 





¢hioride. 


cohol, or a saturated solution of ealciu 





Alcohol has the disadvantage that it vaperi readily 
and must be often renewed. Glyce 1 «is sic t 





affect the rubber hose, while the calcium chloride solu 





heat to remain ineandes 
cent und cause trouble by 
igniting the mixture be 
fore the proper time. The 
best grades of cast iron 
should be used in the 
evlinder and piston and 


the machine work must 
he done very accuratel) 
so the piston will oper 
ate with minimum frik 
tion in the eylinder. Air 
plane engines sometimes 
have aluminum cylin 
ders with steel liners, 
hut this is expensive 
construction. 

One of the important 
considerations in con 
nection with air-cooling 
of engines having more 
than three-inch bore is 
that the air blast must 
be confined as close to 
the cylinders as possible, 














tion erystailizes and «e 
posits sult in the radi 
ator and. water pipes 
Then ther ure he 
troubles incidental te 
leaky pipes, pump and 
radiator, fa ire of 
pump, clogging or ru] 
ture of rubber hese and 


other diffienlties 


Obhviou the elimina 


use of a well designed 
air-cooling scheme will 
provide il SVSteI hat 
should be fully as effect 


ive during the extreme 
cold weather as i! is 
during the more ivor 
able summer. season, It 
would seem iat air 
eooling methods could be 


applied to advantage in 


the future, more than in 
the past » commercial 
vehicle power plants 








and that a more ener- 
getic flow of air is need 
ed than with water- 
cooling systems. The 
ordinary form of sheet-metal-blade fan is considered 
entirely adequate for water-cooled engines, but most 
engineers who favor air-cooling at the present time use 
fans of the airplane-propeller or blower type, which will 
furnish larger quantities of air than the simple fan 
would and which also direct it to the cylinders in a 
positive manner by enclosing them in air jackets which 
are attached to a manifold member running over them 
to which the discharge opening of the blower is coupled. 
The shape of the conduit is determined by careful com- 
putation and experiment to secure a smooth air flow. 
Two engines by the same maker, one of relatively mod- 


Two simple motorcycle engines in which air-cooling is accomplished by currents produced by the passage of the — o¢ epicjent service 


cycle throug® the air, without the use of any blower 


and a positive air draught must be induced around the 
eylinders as soon as the motor is started. The velocity 
of the air currents increase directly as the motor speed 
augments, and positive cooling is obtained under all 
conditions. This system was used very successfully 
for a period of many years and is unchanged in essen- 
tials even at the present day. - 

In the cooling system which was used in the Frayer- 
Miller engines nearly twenty years ago, also in the 
Renault air-cooled aviation motor and which in im- 
proved form is shown in detail in the illustration of 
the latesc Franklin engine, the method of cooling is 


must be ecnapable 





whi 
Inder 

widely varyin condi 

tions, One of the disad 
vantages of the air-cooling method, as stated by those 
who do not favor this system, is that engines cooled by 
air cannot be operated for extended periods under over 
loads or at very high speed without enting up to such 
a point that premature ignition may result. 
has shown that this objection cannot be 


Experience 
raised against 
the blower-cooled engines. The water-cooling systems, 
so it is claimed, maintain the temperature of the engine 
more nearly constant than is possible with an air-cooled 
motor, and an engine cooled by water can be operated 
under conditions of inferior lubrication, inaccurate valy 
(Continued on pane 71) 


























Excessive “choking” of fuel mixture was responsible 

for the scoring of this piston. Spots around two 

small oil drainage holes indicate that dilution or 
“cutting” of oil was complete 
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Floating the Car on Oil 


Little Known Facts About Automobile Lubrication and What 
It Means in Terms of Wear and Tear 


Photographs Copyrighted by “Lubrication” and The Texas Company 


premature replacement, not to speak of the thousands 
of squeaks that accompanied the wearing out. Here is 
a shackle bolt with empty grease cups turned down 
tight. ‘The driver of that car took pains as long as it 
wus dead easy—then let it go. The shackle bolts are 
worn one-third through. Next comes a universal joint. 
There is not much movement in universal joints but 
there are millions of these small motions, Sooner or 
later the old lubricant is gone and more is needed. In 
this case someone forgot it and the thing ran on until 
the metal was all galled up and in some places had 
seized It has been calculated that neglected chassis 
lubrication alone costs the people of the United States 
about seventy-five millions of dollars in repair bills 
every year. 

In any discussion of lubrication of the automobile, 
that of the motor itself naturally occupies the greatest 
attention. At no other point is there so much relative 
motion of sliding parts, and this is complicated by the 
two facts that first, the motor develops a high degree of 
heat, and, second, that the fuel used in the motor is, 
before it is burned, introduced directly against the 
cylinder walls, and here there is more linear motion 
than at any other point on the car. The first problem, 
that of the high degree of heat, is being, in fact has 
been, improved away. Oils having high flash points are 
no longer difficult to get. But the second problem, that 
of the fuel, is growing worse. Gasoline is growing less 


nd less volatile. Less and less is it successfully 
vaporized by the carburetor, and more and more, 
especially as engine speeds tend to increase, does it 
reach the firing chamber merely in atomized form 
Since about 1910 the consumption of gasoline has in- 
creased many fold, and while the production of crude 


and metal particles it contains, has the appearunce of 
partly used oil. 

It is because the gasoline is growing less and less 
volatile from year to year that manufacturers who 
formerly advised draining the crankcase every thousand 
niles, are now crowding this maximum down to 500 
miles, and in some cases to 300. The low volatilizing 
quality of the newer fuel means that it reaches the 
cylinder more and more in the form of spray instead 
of vapor, and since gases moving through tubes at 
velocities of over a hundred feet per second take on a 
whirling motion they are delivered to the combustion 
chamber with the “atoms” of atomized fuel whirled 
centrifugally towards the outside of the cylinder walls. 

Reaching this point they do just the very worst 
thing they could do, that is, they wash off the fine film 
of lubricant that has been left on the walls by the 
down or suction stroke of the piston. The next up 
stroke, the compression stroke, greatly helps to move 
them downward into the crankcase, and more aid is 
given by the ensuing explosion. The only “cures” at 
present known for this condition are only partial cures. 
One is to use very tight rings, a thing that may help 
considerably. The other is to keep throwing away oil 
and putting in new. 
poor lubrication. Just now there is a movement towards 
methods of reclaiming used oil, and if it proves sue- 
cessful we may find it possible to get a rebate on our 
used crankcase oil, turning it in in small amounts to 
be reclaimed. We shall then be less unwilling to renew 
the oil in the crankcase. The new process, it is claimed, 
returns the old oil at least to the standard of quality of 
new oil. In fact, the proponents of one process which is 
soon to be commercialized state that oil reclaimed by 


This costs money; but so does 




















~ ee)’ iubricating by means of oil, we simply oil, from which it is derived, has increased greatly, it this process is a trifle superior to brand new oil. Like 
[ be supply a very irge number of minute has not increased enough to make it possible to derive, a new motor, oil must be “broken in.” 
if ball-bearings between two surfaces. ‘Lhese even with the improved “cracking” methods now used, In winter, lubrication problems become worse. The 
a halls ire little particles of oil, and the enough gasoline of the old standard to go around. The car needs more careful watching, for troubles due to 
= more viscous. the oil, the faulty lubrication can arise more quickly 
———s | det i bre ther in cold weather. Probably the chief of 
up. The art of lub if st rt o these trouble sources comes from using a 
gettin ‘ t it of in the righ choked or rich mixture. Since the choke 
pla t the right time In the modern is often used until the motor, as well as 
Lute is is } ve provided the water in the circulation system has 
for by n erous patented devices, and so reached a temperature that will permit 
it has come dewn to the human factor vaporization of all of the fuel, in winter 
that i vhen trouble resulis in the parts weuther this means that a steady trickle 
that require lubri on, it is generally of gasoline is finding its way down into 
owing to tl owner's fuilure to supply the crankcase. This will result in over- 
lubricants, or to the use of the wrong heating and excessive carbonization. AS 
lubricant, or to some other factor, such as When the lubricating oil became diluted with gasoline this piston seized at high soon as possible, therefore, the choke 
that of crank-case dilution which damages speed. The lower or crank-shaft bearing was not injured should be pushed in and the engine other- 


the correct lubricant which 1 have been 


supplied actually rendering it a non-lubricant. 


Inventi genius keeps working out new and better 
ways to preclude damage from incorrect or omitted 
lubrication, but the human equation still remains: and 
in «ke ng with the latter the inventor is truly up 
nugain t You cannot make people do their part 
always right. The on is to keep talking about it 


in their hearing or vision, and hope for an approxima 


tion to perfection It ji y no meuns the novice who 
over-lubricates the most obvious part of the car, the 
motor, and neglects the dozens of little, hard-to-get-at 
plact i e « sis The novice is generally con- 
scientious about these, fi ving ol the advice of the 
manufacturer until he discovers tiat some older hand 
makes an apparently good co of t without all this 
bother I n he ge cureless Unfortunately, the 
troubles esult are be delayed for quite a 
long 1 hi when they come, there is usually a 
whole croy ‘ ! t the same time. The buyer 
of S nd ! l en bh re es this Every- 
thing see to disintegrate al t once, the result of the 
previor vner'’s « ions h earlier in the game. 
Im the , second-hand purchaser who has his 
eyes open, the resale 1 ‘ ear which has had its 
minor lubrication neglected he very greatly reduced, 
for hi poreciates ft venel overhauling it will soon 
ret ‘ Si ' ‘ Squeaking is a ery for 
lubrication—parts are wearing out fast. Go into the 
junk-box of any repair garage and paw over the dis- 
earded parts you will find there, and you will dis- 
cover a ser m whose text is “lubrication.” Here is a 
spring shackle bushing that is nearly worn through. 


Oil or grease would have saved it and the cost of a 


‘ yolatility of present-day gas- 


result is a grade of gasoline which “overlaps” the early 
kerosene in the sense that part of the constituent of the 
crude oil that would then have gone into the kerosene 
now has to go into the gasoline. In this connection it 
should be stated that this does not mean, as one often 
hears, that “they are putting 


wise be kept spinning by traversing the 

throttle until it has warmed itself up, not forgetting 

that “roaring” the engine at this time is about the 

worst thing that could be done to it, since the lubricat- 

ing oil is not vet warm enough to flow freely just when 
(Continued on page 71) 





kerosene into the ‘gas’ these 
days.” <A direct mixture of 
kerosene and gasoline would 
not be a return to the same 
crude from which these two 
were obtained. Humpty- 
dumpty cannot be put back 
ain that simply. 

This matter of the lower 
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oline has a very direct bear- 
ing on motor lubrication. It 
gets into the cylinder oil in 
the erankease and dilutes it. 
Engine troubles follow. Once 
in a while one hears the 
owner of a car state that his 
motor consumes almost no 
seems to make 
its own oil The truth is 
that it accumulates more 
liquid in the crankcase, but 
that liquid may run even up 
to a 90 per cent content of 


oil—in fact, it 
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gasoline. But gasoline is not 
a lubricant, even if such a 
mixture, owing to the carbon 


Universal joint failure brought about through lack of lubrication, despite the 
fact that pins and bearings are case-hardened steel 
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Balloon Tires and What They Mean 


Remarkable Results Obtained by Increasing the Size of Tires 





ERE it not for his knowledge of what it 
would do to them, every motorist would 
probably prefer to run with poorly in- 
flated tires. Many of them do. It is com- 
fortable ; and it lets up on the car as well, 
for there is much less vibration. Un- 

fortunately, running on pressures in any measure below 

those for which the tire is designed, injures the tire 
walls. Not inflating the tire fully, under the belief that 
it favors the tire by putting it under less stress, is 
about the worst thing one can do to it. Under these 
circumstances it gets a sharp flexion at its walls twice 
with every revolution, and since its thick walls are not 
designed for this sort of motion, ply separation becomes 
serious and there is fabric failure on the inside plies. 

Regular tires cannot withstand much of this sort of 

punishment. 

The new “balloon” tire which has just appeared on 
the market gets around this difficulty and permits the 
use of pressures something less than half of those in 
common use today, because it is made up specially with 
thin side walls which are not injured by the one thou- 
sand flexions per mile of travel, which the side walls 














receive. 

Now if you are going to halve the pressure of the air, 
then your car, whose weight remains the same, will 
settle down until the area of contact between the tire 
and the road is automatically about doubled. On a 
tire of the sizes now commonly in use, this would cause 
so much distortion of the shape of the wheel, (regard- 
ing the wheel as the wheel plus the tire) that even if 
you were to give the tire thin walls you would get a 
condition of extreme distortion which would be highly 
ineflicient from every point of view. The obvious 
remedy for this would be to do just what the designers 
of the new tire have done. They have greatly enlarged 
it. The balloon tires look like great doughnuts, and 
it has been facetiously suggested that Rube Goldberg, 
the famous cartoonist, was the inventor of this style of 
tire because he always portrays an automobile with 
grossly exaggerated tires! 

The work of perfecting the balloon tire was started 
in 1916, but the World War prevented much being done 
with the idea until 1920. Then the problem was 
tackled in earnest. Success came in 1922, and the new 
tires are now on the market. 

The balloon tire tones down road irregularities simply 
by enveloping them and gving on as if they were not 
there. This statement must, of course, be limited; but 
such road obstructions as stones, stray bricks, the low 
sharp-edged planks at railroad crossings and even 
broken bottles simply disappear into the tire while it is 
passing over them. By far the largest proportion of the 
surface of the tire in contact with the road goes on 
carrying the car without giving it the usual sharp 
upward throw. The balloon tire carries only about 35 
pounds of pressure, and in some types being developed 
it carries still less, varying with weight of car, ete. 

The sensation produced by riding on a car 


will be liable to develop a sort of galloping action, like 
some of the almost-extinct “Toonerville Trolleys” of 
yesteryear which were balanced at their middle on a 
single truck. Again, the new tire appears to be far 
more sensitive than the old to improper alinement of 
the frent wheels. The proper amount of toe-in or 
gather must be arrived at with some care. 

Will fuel consumption be increased? Evidently it 
will, but the inerease is very slight, compared to what 
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Close-up view of a balloon tire, showing how it 
wraps itself around stones and other road irregu- 
larities instead of riding over them. 


one would expect with a 74-inch tire apparently cling- 
ing te the road as it runs. Observations made on six 
taxic:ibs running a total of 20,000 miles on 714-ineh 
balloon tires showed an average of 1314 miles per 
gallon. 
number of similar cabs using ¢ 
pounds pressure, 

Steering under certain circumstances may be slightly 
harder with the large tire. Naturally it is much more 


This compares quite favorably with a larger 
33x 4%4-inch tires with 70 


and Reducing the Air Pressure 


A million little jolts are swallowed up by the tires every 
mile, and get no closer to the car body than these large 
rubber shoes, Car life is extended, It is a safe venture 
to say that in a few years, when the low-pressure tire 
is very generally in use, crystallized axles will be rare. 
The shocks due to road unevenness, that are carried 


forward from high-pressure tires to the transmission 


are absorbed by the new tire. This saves the trans 
mission and contributes toward making the car ride 
more easily. The effect of riding over balloon tires, if 
is stated, is something like that obtained by jumping 


from a small inexpensive car to a large heavy car of 
long wheel-base. 

Skidding is practically done away with in the case o 
the car equipped with balloon tires, according to the 
manufacturers. In another way danger is grea 
sened. Tests have proved that even fa rapid rate of 





speed a puncture or blowout with “balloons” is safe, 
where with ordinary pneumatics the car would swerve 
and in all probability strike some object 

Touching upon general durability, the performance « 
balloon tires under average road conditions has, accord 
ing to the claims of the manufacturers, proved that 


they possess a surprisingly great degree of ruggedness, 
For instance, a four-ply, 7'4-inch test tire gave out 
only after first having worn through the breaker and 
three of the plies. Furthermore, it continued to run on — 
the single remaining ply for a long distance before 
finally blowing out. Many of these tires have run their 
entire life with no tread cuts whatever. There have 
been cases where balloon titres, after 7500 miles of 
service could when washed up be taken for brand new 
tires. It is even stated that these tires have been run 
miles when flat, without damage to either the case or 
tube. 

The explanation of the excessively low rate of -ear 
shown by the low-pressure tire is found in the fact that 
it is not held so taut as the other, <A little thought will 


make evident the reason for this fact. If one wishes to 
sandpaper a piece of rubber he will naturally prefer to 
have it held in a taut, flat position. If one wishes to 
cut a tough string he will get someone to hold it and 
pull it out taut. It is the same with the tire. The 


higher the pressure of inflation the more easily the 
sharp stones of the road cut and abrade it. Further 
more, the decreased abrasive tendency is not in pro- 
portion to the decrease of pressure 

Anyone who has slept on an air-inflated mattress 
can easily appreciate why a large tire having air at a 
low pressure is more comfortable. The first time he 
uses the mattress he will be quite likely to inflate it 
fully. In this condition the various buinps of his body, 
corresponding in the analogy to the bumps in the road, 


weight. Later 
he will learn that the mattress should be only about 
two-thirds inflated. When he lies down on it, every 


bump—his hips, shoulders, ete will 


will carry more than their share of his 


sink inte it per- 
mitting the hollow parts of the body to take up their 





equipped with the new comfort tires is that 
of floating along almost wholly in a hori- 
zontal plane. It is “riding on mush.” 
There is no comparison in the relative 
comfort; in fact, it is more a matter of 
contrast. Long drives will cease to be 
dreaded, both by the passenger and the 
driver, for again, the latter finds his work 
greatly simplified. He no longer finds it 
necessary to hunt out the most favorable 
parts of the road, to dodge rough spots, 
and to slow down when passing another 
ear forces him off the pavement. He does 
not feel the need of stiffening up as he 
approaches a bad part of the road. In 
short, the driver can be careless without 
being made uncomfortable. 








own fair share of the load. If he turns 
over, the mattress changes shape, and 
follows him, The same is true of the 
balloon tire. This is why it “envelops” 
little bumps in the road that actually 
throw the wheel shod with : h-pressure 
tire off the ground and de! i shock to 





the springs and ear. 
There are problems of car design that 
will have to be worked out before the new 


tires can be used to best advantage For 
one, fenders will have to be made with 
greater clearance. Axles mnuy have to be 
lengthened. The new four-wheel brakes 
may have in the case of some cars to be 


redesigned. The new tires will in some 


cases raise the entire car higher from the 





roud, Steering members may have to be 





The new tire has a whole list of good 
qualities; and a few bad ones. Of the 
latter, two are quite bad, and two are 
relatively unimportant. The worst feature 
is made most evident to the passenger in dry weather 
on dirt roads. The big tires kick up an amount of dust 
that is described as “terrible.” In muddy weather they 
ean easily outdo the common high-pressure tire in 
splashing mud and water. On the other hand, both of 
these nuisances are rapidly disappearing as our mileage 
of paved highways increases. 

A lesser drawback is the necessity of equipping the 
tire with some form of snubbers. Unless this is done it 


Heavy, closed car provided with balloon tires, indicating to what extent these 
abnormally large tires alter the usual appearance of a car 


difficult to turn the front wheels when the car is stand- 
ing, and somewhat harder to maneuver at low speeds. 
The tires have a larger contact with the road and 
therefore cling harder. However, in crossing trolley 
tracks at an angle so sharp that it is nearly parallel 
the front wheels are not deflected by the rails in any 
measure. 

Not only is the lew-pressure tire comfortable for the 
passenger, but it is equally “comfortable” for the car. 


altered. 

Those who have ridden on cars shod 
with “comfort” tires find it very hard in 
deed to find words to describe the sensa 
tion produced by them. Floating throu 
to be about the nearest they can approximate the sensa 
tion. One experiences a new sense of detachment, as if 





space seems 


looking at a motion picture of scenery silently floating 
past the lens. In fact, according to J. B. Hale, Man 
ager of the Development Department of the Firestone 
Tire and Rubber Company, it is almost impossible to 
choose descriptive phraseology to drive home the won- 
derful effect that these tires have on the riding of the car 
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With the Men Who Fly—Ul 


Our Recent Achievements, the Pulitzer Race, Night Mail, the “ZR-1,” and Commercial Possibilities 


ts In the history of avia- 


forth a further series of 


And it is a note 
hey are due to American 
ering skill. The one for 


ot in the Pulitzer race fell far be 


U. S. N., 


t minute, and who, but a 


who won at 


speeds The 


‘up is now in the United States, 


Navy tear winning in European 

(curtis ship It is the United 

States Postoffice Department which is responsible for a 
com ive lemonstration of the possibility of night 
flving on re rs dul The “ZR-1” is a derivative of 
Gel 1 pr ‘ is ut le Ve s, it is the Navy 
Bureau of Aeror ities hich has had the courage to 


revive the construction of gigan 


tie dirigibles, in the face 


of man isustrous experiences and general neglect of 
this type of aircraft. The Army Air Service may be 
moan its lack of equipment and impotence due to small 
appropriations, but the United States holds most records 
and leads i echn development. Self-congratulation 
is certainly permissible, particularly as these events are 
more than records they are definite milestones on the 
road of complete conquest of the air. 


The Pulitzer 

he ~ f Nis nes is 
in spe ‘ i ot ony 
men he greatest in 
histor) tiving St. Louis 
business men and bankers 
had spent « r $270,000 in 
preparing suitable tir- 
drome and offering prizes t 


the value of several thousand 


dollars Che were well re 
warded for their eltorts 
Three hundred iis 
crowded the field, which an 
iver! ‘ A) tH) m™ ifers 
visited 
rmiilitas 
govern 


otticers 





By Alexander Klemin 
y ork 


Associate Professor of Aeronautics, New niversity 


basic principle the airplane has changed very little 
from the first Wright biplanes. A better wing, but still 
an inclined plane, provides sustention or lift; the same 
internal combustion motor, acting through the 
type of propeller, overcomes the drag or air resist- 
the same structural elements are present; practi- 
cally the same system of air control. But what tremen- 
dous difference in the results attained! The secret of 
the diflerence lies in the tremendous refinement of each 

element. The Wright brothers were lucky to 
10 horsepower from their motor, which weighed 
In the race the Curtiss D-12 engine, 
undoubtedly the most wonderful racing motor in the 
world, developed fully 500 horsepower, yet it 
well under 700 pounds, and its area, projected on a 
plane at right angles to the line of flight, is but a few 
feet. In the modern fighting plane 
tremendous concentration of The 
Curtiss racer weighed only 2097 pounds—not much more 
four pounds per horsepower—and with this tre 
mendous power the supporting surface is reduced to the 
Less area and but a few 
than the Wrights flew 
40 horsepower 


type of 
sale 


ince ; 


separate 
obtain 
neariy 200 pounds. 


weighed 


square racer or 


there is a 


power 


than 
minimum—148 square feet. 
hundred pounds more weight 
with, when their motor developed but 
and 40 miles an hour was a high speed. The wings of 
the racer are thin of camber; they provide compara- 
tively little lift at a given speed, but their profile is 
really beautiful. In addition to the camber on the 


Pulitzer race rather than any radically new development. 


Is There a Limit to Airplane Speed? 

The participation of the Army and Navy Air services 
in the Pulitzer races involves great expenditure. But 
it is fully justified. The general progress in perform- 
ance, aerodynamics and construction evolved under the 
stress of racing conditions is immediately carried over 
into the construction of practical fighting ships. Ulti- 
mately it will be carried over into the field of commer- 
cial aviation. If 300 miles an hour were commercially 
possible, New York to San Francisco would mean less 
than 10 hours tlying, a possibility which would certainly 
have value. The question arises whether the practical 
limit of airplane speed has now been reached, From 
the point of view of the engineer it undoubtedly has 
not. It is true that the utmost refinement has already 
been attained in structure, in the use of light materials, 
in aerodynamic streamlining, in improving wing efli- 
ciency and cutting down wing area, and in the power 
plant. We could fly faster with smaller wings, but then 
the landing speed would become prohibitively high. But 
there are still avenues of progress. wing 
could be practically used in which the camber of thick- 
varied at will. Camber is almost synony- 
mous with lifting power. In making a get-away or on 
landing, the pilot camber to keep 
the speed down. Once in the air the camber would be 

reduced to a minimum so as 


Suppose i 
hess could be 


would use a heavy 





ba 








Pp ae 





to secure the maximum speed 
possible. It is difficult enough 
to build an airplane wing 
structure which shall be safe 
and adequately rigid without 
any moving contrivances, but 
still there ‘seems no inherent 
reason why a practical 
control 
developed 
Variable 
area has the same basic ad- 
vantages as variable camber 
and may be another method 
of attacking the same prob 
lem. Yet a third method of 
varying at will the lifting 


method of eaxmber 
should not be 


sooner or later. 








airplane manufacturers and 
operators, The “clou” of 
meet was the great Puli r 
Cup ce erved for the 
last day leveloped new speed records 

Lieutenal A. J. (*Al’) Williams, formerly pitcher 
for the New Y Giant won the race in a Curtiss- 
Navy race it an average speed of 243.67 miles per 
hour over the triangular course of 200 miles. Lieuten- 
ant H. J. Brow in similar ichine averaged 241.78, 
and Lieutenant L. H. Sanderson ef the Marine Corps, 
flving a N v-Wrigl ine f 7.0 horsepower, was 
third i speed of 2 es per hour. Of the seven 
picked } ‘ \ pilot n the first three places. 
Not a « ial or even a broken wire marked the race 
itself toa kin tribute to the growing safety of 
tiie plane 


More than 100,000 paid to see this 


got their onev'’s worth. Whe 
race, the pilots swooped into tl 
machines seemed to f! 

last heat, in going round the } 
machit s sh iT] ly that the 


air on their wing tips. When \ 
ie felt sleepy. On tu 


ol for severn! 


1 finished and 


leg he forgot he has 


The Winning 
There was no betting at the 


must be 


superiative skill in plio 
highest point of piloting skill is 
scope for the 
planes must be in perfect conditi 
two factors, the sporting elemen 


nated. speed 


in airplane racing 
basi 
motor boats or racing cars. The 


Navy racer’: 


he air like bullets 


superiority of one man over another 


race, and they 
n a bomb started the 
The 
ss the course. On the 
ons, pilots banked their 
seemed to rest in the 
Williams went round 
rning pylons, his brain 
seconds Cn the last 


went round the course 


Ship 

St. Louis meet. There 
ting, but once the very 
reached, there is little 
The 
on. But, granted these 
t is very largely elimi- 
is more dependent on 


engineering skill and calculation than even with 


secret of the Curtiss- 


victory lay in its perfect engineering. In 


Our giant dirigible “ZR-1,” now known as the “Shenandoah,” in flight, propelled 


horsepower each 
upper, there is slight camber on the lower surface, 
a definite impression of “streamline,” of 
least resistance to motion of any sus- 
And the aerodynamical 
their efficiency as meas- 


viving the eye 
offering the very 
taining surface ever designed. 
laboratory shows indeed: that 
ured by the ratio of life to resistance is over 20 to 1 
In the early days of aviation 11 to 1 was considered 
Gone is the forest of struts and wires of biplane 
The wing bracing is now 
reduced to a minimum—a I-shaped strut and 
three streamline wires on either side and direct attach- 
The body of the 
airplane is beautiful in its streamline form, no part of 
the engine projects—it is all carefully cowled in—even 
the exhaust stacks are boused in a wing-like covering, 


rood 
structures of early days. 


small 


ment to the fuselage in the center. 


and the pilot’s cockpit is such that the air flows past 
it with a minimum disturbance. The chassis must still 
have rubber cord to absorb the shock of landing, but 
the entire system of shock absorption is housed within 
the wheels themselves, removing all harmful air resist- 
ance. The propeller is no longer a thick wooden blade, 
but «a thin duralumin forging, thinner and more efficient 
than is possible with the most carefully designed pro- 
peller in oak or mahogany. There is no clumsy auto- 
type of radiator in evidence. The engine works 
at full power and must be cooled, but the 


mobile 
continuously 
cooling water circulates through the wings themselves 
and is therefore freed of its heat without imposing any 
resistance to motion. By the use of duralumin, strong 


as mild steel and one-third the weight, the weight of 
the entire structure is reduced to a minimum, explain- 
ing largely the extraordinarily low weight per horse- 
power it is possible to obtain in the modern racer. It is 
the refinement of each minute detail, the perfect coordi- 
nation of aerodynamic efficiency with 
compact 


light 
that 


structure 


and light and power plant, won the 


. . : capacity of the wing is in 
by six engines of 300 the famous Handley-Page 
wing, whereby the 

opening of a carefully shaped 
slot in the leading edge of the wing, in combination 
with the pulling down of the trailing edge, produces 
extraordinary results, increasing the lift in some cases 
by 80 per cent. 


slotted 


It does not seem possib!e to diminish the resistance of 
the fuselage very greatly, but it is quite feasible to 
think of the landing gear being withdrawn in flight 
into the with a corresponding decrease in 
head resistance and increase in speed, provided always 
that a simple and entirely dependable mechanical con 
trivance can be found. In its present form the aviation 
engine is not susceptible of indefinite improvement in 
lightness or size for a given power, but experiments are 
being earried out both in Europe and the United States 
on what might be called crankless engines, in which the 
elimination of reciprocating motion has resulted in all 
the advantages of a gas turbine, namely, extreme com- 
pactness and light weight, without its inherent diffi- 
culties. 

Another line of approach in the securing of tremen- 
dously high speeds lies in flying at altitude. The super- 
charger can be made to maintain the full power of the 
engine at altitudes of 30,000 feet. Granted this fact, the 
speed of an airplane cun be increased quite appreciably 
by flight at altitude, where the air offers less sustention 
The airplane, to achieve high 
speeds at ground level, must fly at a small angle where 
the lift is small, and at this angle the wing is ineffi- 
cient—its resistance is high in proportion to the lift. At 
altitude, the low density of the air and the correspond- 
ingly smaller lift will permit the machine to be flown 
at a greater and more efficient angle to the line of flight. 
The design of an altitude machine involves a thorough 
understanding of the somewhat intricate aerodynamic 
principle involved. It also involves the consideration 
of an adequate supply of air at atmospheric pressure 


fuselage, 


but also less resistance, 
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to pilot and passengers, and electric heating in the great 
cold of the upper atmosphere. But there are no insuper- 
able problems here. 

If these new lines of attack are courageously ap- 
proached, when the present methods of improvement 
have been exhausted, speeds of over 300 miles an hour 
will certainly be within reach. 

But perhaps there is a limitation from the human 
point of view. We have seen that Lieutenant Williams 
suffered partial loss of consciousness in going round 
the pylons in the Pulitzer race. When turning the air- 
plane banks, with its lower wing toward the center of 
the turn, much after the manner of a bicycle going 
round a corner, centrifugal force tends to throw the 
plane away from the center of the turn, but the banking 
or lateral inclination counteracts this so that there is 
mechanical equilibrium. However, centrifugal force acts 
not only on the inanimate elements of the airplane, its 
wood, metal and canvas, it acts also on the body of the 
pilot, on his frame, which is pressed against the sides 
of the fuselage, and on the blood which circulates 
within his body. A simple effort of the imagination 
will show that the blood will flow away from the brain 
into the lower parts of the body. Ta Williams’ case this 
centrifugal force lasted but a moment, and conscious- 
ness returned. A more severe effect and consciousness 
might not return; in other words, death would result. 
This forms a very weighty argument in favor of the 
possible limitation of airplane speed, but here again 
mechanical ingenuity seems likely to overcome all 
obstacles. Gyroscopic or other controlling devices might 
be used to obtain flight on an absolutely even keel and 
in a straight line, the rapidity of turn might be limited, 
and in commercial flying there is, anyhow, no necessity 
for anything Hut the most direct flight between any two 
points, without violent maneuvers. 


Night Mail 

Less spectacular than the thrilling St. Louis races, 
the four-day test runs for night mail between New 
York and San Francisco have perhaps even a greater 
importance. The Air Mail Service completed with but 
little delay the arrangements for illuminating the night 
leg of the route between Chicago and Cheyenne, Wyo. 
In a series of eight flights, Kast to West and West to 
East, the mail planes maintained an average of 28 
hours for the whole run. In spite of bal weather and 
eceasional fog, the test ran with the greatest precision, 
due to the splendid ground organization, which was on 
a par with the extremely thorough lighting arrange- 
ments, over the 885 miles of the night leg. Regular Air 
Mail planes were used, namely, old war-time DII ships, 
rebuilt to suit the needs of the service. Assistant Post- 
master General Paul Tlenderson, in charge of the work, 
summarizes the results of these tests in words which 
cannot be improved upon. 
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Three experimental ships have been built by the Glenn 
L. Martin Company, the Curtiss Aeroplane & Motor 
Company and the Aeromarine Company and are being 
tested out. These ships are based on the experience of 
the air mail pilots and superintendents and on the 
records of such flights as Macready and Kelly's, and 
Muaughan’s across the continent. Lower landing speeds, 
more rugged lunding gears, greater accessibility to the 
power plant and a larger useful load or carrying capac- 
ity have been sought for and attained. To eliminate 
gasoline system troubles, in all three ships gasoline is 
carried in the upper wing, led purely by gravity to the 
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mable gas helium. The huge girder structure of the 
ship contains twenty cells of cotten fabric lined with 
goldbeaters’ skin, a bovine intestinal product unsur 
passed for its imperviousness te gas leakage combined 
with extremely light weight. The structure is made of 
duralumin, and alloy of aluminum, copper and man 
ganese, which seems to threaten the supremacy of steel 
in many fields of engineering. The power plant consists 
of six Packard engines developing 300 horsepower each, 
A cruising radius of 4500 miles is possible with a full 
crew of 31 men and equipment, and the total lift of 
the helium is 103,000 pounds, while the dead weight of 


the airship is 74,360 pounds. 











The “ZR-1”" has so far made 
every 


voyage a successful 
one, and its longest trip, to 
St. Louis, was non-stop 
flight of 2200 miles, during 
which an average speed of 
60 miles an hour was muin 


tained. On the return leg of 


the journey from Sr. Louis 
races to its home at Lake 
hurst, New Jersey, the "ZR-1” 
covered the 725 miles be 
tween Chicago and Lake 
hurst in twelve hours flat 


and at a fuel consumption of 
about five-sixths of a gallon 








Curtiss-Navy racer which has recently developed speeds close on to 270 miles 


per hour 


carburetor and thus eliminating gasoline pumps and 
coniplicated systems of leads. But in addition to better 
equipment, the Postoffice has yet to complete its meteor- 
ological service arrangements, to install a practical sys- 
tem of wireless communication between the pilot and 
the airdromes at all fields, to build ships which will 
land slowly and not spin, and yet fly fast. And if the 
service is to be entirely independent of weather, some 
sort of stabilizing device which will enable the pilot to 
fly in fogs without losing an even keel or circling 
round and round, is still to be produced that will be 
simple enough and cheap enough to merit extensive use. 

But whatever detail improvements are yet to come, 
there is no doubt now that the Air Mail has definitely 
established itself as a permanent factor, and that its 
extension throughout the United States is only a matter 
of time. 


The Giant Dirigible “ZR-1” 

The supremacy of the airplane is not left unchal- 
lenged, however. After the war the disastrous fate of 
many of the German Zeppelins, their inability to resist 
attack from airplanes owing to the inflammable hydre- 





“Our tests show that air- 
eraft may be operated at night 
with certainty, safety and reg- 
wiarity. This opens the door 
for a new and wide use of air- 
craft. The dark hours out of 
the 24 are those most impor- 
tant to the business man from 
ihe point of view of the expe 
ditious transportation of his 
letters, his money, his mer- 
chandise. Although airplanes 
run much faster than trains, 
except in certain peculiar com- 
binations of distances, part, if 
not all, of this advantage over 
trains has heretofore been lost, 
due to the fact that the train 
ran 24 hours a day, while the 
airplane had to stay on the 
ground at night. 

“T really believe that within 
a relatively short time all im- 
portant commercial and indus- 














trial centers of the United 
States will be connected up by 
lighted airways, over which 
mail, express and other impor- : 
tant movements will be made at night, always providing 
that the distance between such centers exceeds 500 
miles, and does not exceed 1200 to 1500 miles. 

“There are in the United States scores of potential 
over-night routes, the outstanding probably being New 
York and Chicago. Aircraft will fly from New York, 
leaving after dinner in the evening, arriving in Chicago 
just before dawn.” 


Problems Still to be Solved by the Air Mail 
The Air Mail has by no means solved all its problems. 
Its equipment is to be replaced by more modern ships. 


Huge Barling bomber in flight, showing the arrangement of its power units, 


cockpits, wings and tail 


gen with which they were filled, and the ease with 
which they perished in. stormy weather, particularly 
when going in or out of hangars, led te their general 
abandonment by' European governments. It required 
great courage on the part of the United States Navy 
to resume their development and to invest a sum esti- 
mated variously as between $1,500,000 and $3,000,000 
in che construction of the “ZR-1,” now termed the “‘Shen- 
andoah,” at the Naval Air Station in Lakehurst, N. J. 
The enormous ship is one of the largest dirigibles ever 
built. Its length is 680 feet, diameter 78 feet, and its 
gas capacity is 2,150,000 cubic feet of the non-inflam- 


of gasoline per mile. In fact, 
$150 was the entire fuel bill 

but a fraction of the cost 
of the coal for a limited train running the same 
distance. 


Commercial Possibilities of Dirigibles 
The extremely cheap cost of fuel, the 
uniform success of the trial flights of the “ZR-1,” the 
proposed transatlantic voyage of the “ZR-3,” now being 
built at Friedrichshafen, Germany, for the United 
States Navy, the decision of the British Government to 
help finance the so-called “Burney” plan 
airship service is to connect Great Britain with Egypt 
und India and then with New Zealand and Australia 
all these factors have strongly revived the interest in 


ipparently 


hereby an 


the commercial uses of dirigibles. Many iarge interests 
ure studying the problem closely, and it is forming the 
subject of much discussion at air conferences and in the 
technical press. The question is one of tremendous 
complexity. The safety and possible regularity of sery 
ice under all weather conditions, the economy of 
tion, the possible speeds and range, the enormous size 


opera 
and cost of the units which have to be employed, the 
traffic which may be reasonably expected over a given 
route, the tremendous capital investment required, the 
insufficient data on operating costs, the rapid deprecia 
tion and other financial factors, are inextricably woven 
together. Careful analyses have been made both by 
Kuropean and American experts and have shown the 
most favorable forecasts, with the possibility of enor 
mous profits based on apparently reliable and conscien- 
tiously made estimates, But there is nothing conclusive 
so far, and any dirigible undertaking must of necessity 
be a gamble on a huge scale. It is not possible within 
the scope of one short article to study the problem with 
any degree of completeness. We can but set down a 
few of the complex factors which enter into the prop- 
osition. 

Safety and regularity of service are perhaps 
important. Here the outstanding problems are the pre 
vention of fire, adequate structural strength and the 
handling of the airship in starting on a trip and on 
landing. The first problem is largely solved by the use 
of helium, provided helium, now costing some $100 per 
1000 cubic feet, can be produced at a cheaper rate 
Another plan is to use a cheaper hydrogen inflated air 
ship with a small outer space filled with nitrogen or 
helium. The substitution of heavy oils for gasoline is 
another step in the direction of fire prevention. In spite 
of disasters in the failure of dirigible structures, such 
us in the case of the ill-fated “R-38,” there is no doubt 
that an airship can now be made structurally 
enough to withstand all the effects of gusts when once 
in the air, although a dirigible may sway 
ably in heavy wind and be considerably harder to keep 
on its course than a speedy airplane. But the effect of 
wind becomes extremely difficult when it is sought to 
bring the airship in or out of a hangar. A small army 
of men is used to bring the “ZR-1” out of its shed, and 
even then there is no guarantee against a bad smash 
against the sides of the hangar. The mooring mast is 
perhaps the solution here. Mooring masts of gigantic 
proportions have been designed and built, to whieh air- 
ships can be attached in any weather, and, pivoting 
round like a weathercock, will . lways place themselves 

(Continued on page 72) 


the most 


strong 


uncomfort- 
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The Story of Steel—I 


Amazing Growth of the United States Steel Industry in the Past Two Decades 


s|HE story of sieel is the story of the aston- 


Na Pl 


| ishing industrial development of the 
4 United States during the past quarter of 
| } a century The secret of that develop- 


i 

ee ment is to be found in the opening up of 
ee the 
+} 





enormous deposits of ore in the Mis- 


sube range to 1 north of Lake Superior, and the 


characteristic American operations on the grand scale 
int ing, transportation, smelting, and fabricating into 
steel, by which the contents of that treasure house of 
Nuture’s oviding have been transformed into ten 
thousand commodities to meet a world-wide demand. 
The magnitude of the steel industry expressed in 
numerical statistics makes only a shadowy impression 
to the mind these figures have to be reduced to some 
concrete form if any adequate impression is to be con- 
veved rhus, the statement that the United States, in 
the yeur 1918, mined over sixty-nine million long tons 
f ore convey an adequate impression of the 
vastness of this total; but if we should see the entire 


ore production for that year piled up in a single heap, 


we would ge aun instant omprehension of its mean 
ing by comparing it with familiar objects in the land- 
scape. The mind is confused by large numbers, but it 
grasps quickly the sight of large concrete quantities. 
The statement that a wagon holds 30,000,000 grains of 


idea of the actual 
would comprehend the quan- 


coal would give a person a very haz) 


quantity specified; but he 
tity at once if he were told that it represented two tons. 


unit of weight would reduce the count to a 


within his mental grasp. 


rhe larger 


figure readily 


It is because of the above conditions, that the Scren- 
tirtc AMERICAN makes such frequent use of the com- 
parative diagrams which have so long maintained their 


popularity with our renders 


On the front page of this issue we give a graphic 
comparison of the statistics of the steel industry in the 
pust twenty years We wish to make it clear that we 


have chosen for comparison that year in which the 
quantities of ore, coke, pig and steel, ete., reached their 
highest figure This occurred in 1918, that year of 
feverish industrial activity As we go to press, the 
statistics for 1923, are not yet fully available; but there 
is every indication that they will be fairly close to 
those of the earlier year. The working forces and gen- 
eral equipment which ,handled and produced the enor 


mous quantities of i918 are 


available probabiy in even 


country east of the lofty range of the Rocky mountains. 

Sixteen years later, the coke used in our furnaces had 
reached 45,703,594 tons; which would represent also the 
consumption in 1922, if our furnaces had been worked 
to maximum capacity. But in 1922 the steel industry 
had not yet recovered from the depression which began 
with the great industrial slump of 1919. 


Limestone 
The limestone used for fluxing purposes in the blast 
amounted in 1902 to 9,490,090 tons, which 
would be represented by a column 5500 feet high on a 
base 200 feet square. In the year of maximum produc- 
tion, there was consumed a total of 19,208,403 tons of 


furnaces 








GROWTH OF STEEL INDUSTRY IN PAST 
TWO DECADES 


1922. 
47,128,572 


29,213,893 


1918. 
69,658,278 
45,703,594 


19,208,403 


1902. 
34,636,121 
16,000,000 


Ore mined in 


United 
States e- 


Coke used in furnaces 
9,490,090 


Limestone 11,719,638 


Be DMR cc ctccccce 17,821,307 27,219,904 39,054,644 
Rails nia eeeinine 2,947,933 2,171,776 2,540,892 
Plates and sheets. .. 2,655,409 7,968,397 8,799,135 
Wire nails, 100-Ib kegs.. 10,982,246 15,053,330 12,279,800 
Cut nails, 100-Ib kegs. 1,633,762 810,206 418,811 
Structural shapes 1,300,326 2,718,768 2,849,969 


Steel ingots and castings. 14,947,250 35,602,926 44,462,432 




















limestone. The purpose of the limestone is to form a 
flux with the impurities in the biast furnace charge, 
which, being lighter than the molten pig iron floats on 
the surface of the iron and may be tapped off separ- 
ately. Twenty years ago slag thus formed was more 
nuisance, and hauled away to be 
dumped as one of the wastes of steel making. Increas- 
ingly during the past two decades, slag has come to be 
recognized as useful material for the ballasting of 
railroad tracks, the building of roads and more lately 
and above all as a valuable constituent in the manu- 
facturing of cement—an industry which has grown to 
vast proportion in this country, and is rapidly supple- 
menting,if not supplanting, steel in buildings and bridges. 


or less of a was 


shown in the first three columns of the illustration 
were consumed in producing respectively 17,821,307 tons 
of pig iron in 1902, and 39,054,644 tons of pig iron in 
1918. Due to the industrial depression, from which 
there has been a gradual recovery, the total output of 
pig iron in 1922 was only 27,219,904 tons. 


Steel Ingots and Castings 

In the earlier years of the industry, the bulk of the 
molten iron, as it was run from the smelting furnaces, 
was cast into pig; but with the development of modern 
methods, the preliminary casting into pig has been 
practically abandoned in favor of transferring the 
molten iron directly to the mixing machines and the 
Bessemer converters and open hearth furnaces for con- 
version into steel. The total output of steel ingots and 
castings in 1902 14,947,250 tons. Of this total 
9,138,563 tons was converted from “pig” into steel by 
the Bessemer process, and the balance by the open- 
hearth process. In 1918, the output was 44,462,432 
tons. During the past twenty years, the proportion of 
open-hearth to Bessemer steel has been steadily increas- 
ing, so that in 1922 only 9,376,236 tons out of the tota! 
output of the blast furnaces was converted by the Bes- 


semer process. 


wus 


Steel Rails 

It is a curious fact that, in spite of the great increase 
in production of the various finished steel products, the 
output of steel, rails in 1922 was actually less than that 
of 1902; the fespective totals being 2,947,933 tons in 
1902 and 2,171,776 toms in 1922. The explanation of 
this decline is to be found in the fact that, twenty 
years ago, we were still in the midst of an era of great 
expansion of our railroad system, the total amount of 
new lines constructed in 1902 being 5076 miles. Shortly 
thereafter, as the needs of the country were supplied, 
there commenced a falling off in new construction; so 
that today the total of new work is very limited indeed. 
That the output of rails is as high as it is may be set 
down to the fact that the rail renewals on our 260,000 
miles of track are sufficient to keep our rail mills fairly 
well occupied. The rail production of 1902, if formed 
into a single rail of standard proportions, would be 81 
feet high with the same width on the base, and the 
head of the rail would have a width of 43 feet. A rail 
built on proportions 
would extend for one and 


these 





today 


of 1918 


greater 


Hence, the 


measure 
output 
may be very fairly taken as 
the measure of our maxi 
mum capacity in 1922 
Referring to the diagram 
it should be explained that 
the quantities for 1902 are 
solid black and 
1918 in a lighter 


shade but it 


shown in 
those of 


should be re 





membered that while the ver 


tical columns, etc., of 192 


represent cubical contents, 


the outlines for 191S repre 


sent the inerease, in euch 
‘ase, by superficial area 
only Thus in the ease of 


the column showing the 
guantities of coke, if we take 
the superficial area of one 
side of the 1902 
the basis of comparison, the 
area of the larger 


output as 


superficial 








one-fifth miles before the 
year’s total tonnage of rail 


had been included. 


Plates and Sheets 

The finished product in the 
steel industry which bulks 
the largest is that of plates 
and sheets, the ouput of 
which has grown in the post 
twenty years from 2,65) 09 
tons in 1902 to a maximum 
output of 8,799,135 ton in 
1918. Even this last uc .re 
was exceeded in 1920 wuen 
the output was 9,137,680 
tons. The growth in plates 
and sheets is shown graphic- 
ally on our front page en- 
graving, where the 1902 ton- 
nage is represented as rolled 
into a single sheet of No, 30 
standard gage, which would 
cover the territory shown in 








behind it 
to scale the 


surface shown 


will represent 


increase in the total quantity 


used in 1918, a f unusual activity. 


yeur 


of coke 


Coke 
Now we find that in 1902, the amount of coke used in 
the furnaces of the United States was 16,000,000 tons 
that, if the 16,000,000 tons 
1) feet square on the base, 
No work built 


Coke is so light in weight 
were built up in a column 
it would reach an altitude of 6,500 feet. 
by human hand has ever been erected that would give 
us, by comparison with this column, any idea of its 
magnitude: for if the base of the column were situated 
at sea level, a person at the top would look down on the 
summit of Mt. Washington, New Hampshire, and he 
would find that it over-topped every mountain in this 


Four furnaces, with their hot-blast stoves, at the Illinois steel 


Iron Ore 

The iron ore mined in 1902, amounted to 34,636,121 
tons. This amount if it could be piled up into a square 
column, because of the greater weight of the material 
would represent a much smaller mass than the 16,000,- 
000 tons of coke. If it were built up on a base measuring 
200 feet square, it would reach to a height of 6500 feet. 
The larger output of iron ore shown in our drawing 
occurred in 1918, when there was mined 69,658,278 tons, 
of which, by the way, 40,396,711 tons came from the 
great Missabe range. 


Pig Iron 
All the great mass of materials above referred to and 


dark shade. The larger out- 
put of 1918 would cover the 
area of lighter shade. 


works 


Furnace Capacity 

The two furnaces which we have shown represent the 
total capacity of all the furnaces in the country, respec- 
tively in 1902 and 1918. The furnace shown in black 
represents the capacity in 1902. The furnace output 
today is more than double what it was then; and this 
brings out the interesting fact that the total number of 
furnaces has shown only a moderate increase of from 
406 in 1902 to 459 in 1918, and this in spite of the fact 
that in the interval the total output of pig had increased 
over 100 per cent. This is explained by the fact that 
the average furnace of today is far larger and r 
efficient than it was twenty years ago. 
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Solving Rapid Transit Congestion by the 
Moving Platform 
A‘ OUR readers are aware, in years past we have 
given much attention in thése cclumns to the 
Moving Platform method of transportation. We have 
always believed, and have so stated, that unless some 
mechanical or operative difficulties should develop, this 
system, because of its enormous capacity, presents an 
ideal solution of the problem of congested local rapid 
transit. On the other hand, we have been alive to the 
possibility that the passenger might find difficulty in 
stepping from a stationary to a moving platform, and 
have realized that this could be determined only by 
actual test in a full-size installation. 

In order to subject the Moving Platform to such a 
full-size operative test, Mr. H. S. Putnam, the author of 
the electrically operated platform which we illustrated 
in our issue of January, 1923, has recently constructed 
a complete platform in City, and for several 
weeks has been carrying out a series of tests to deter- 
nine the efficiency of the electrical system by which it 
is run, and secure reliable statistics as to the weight, 
resistunce and horsepower required, for a given length, 
speed und passenger capacity of Moving Platform built 


Jersey 


und operated according to his system. 

A member of the ScreNTIFIC AMERICAN staff recently 
visited the Jersey City installation with the thought in 
isind to satisfy himself on the important question as to 
whether it possible to walk across the 
successive platforms to the seats and return from the 
seats to the stationary platform without any stumbling 
or confusion. He found that by facing the direction in 
which the platform was traveling, und leaning slightly 
forward, it was a simple matter to step successively to 
the 3-6- and.9-mile per hour platforms and take a seat, 
and that by leaning slightly backwards and still facing 
in the direction of travel, it was equally a simple matter 
to return without stumbling or discomfort to the sta- 
tionary platform. One does in 
stepping on to and off an escalator. 

We now which have 
the thousand made on the 
Jersey City installation, together with the estimates of 
capacity, horsepower, and cost of operation, as based 
upon the data 

The capacity of the Moving Platform as compared to 
unlim- 


was physically 


handles oneself as one 
give the data, been secured as 
two 


result of some tests 


so secured. 


present systems of transportation is practically 
ited, as shown by the following figures: 

The schedule capacity of the present shuttle service 
on the 42nd Street subway is 4,400 seats per hour. The 
42nd Street will have a 
hour. When overload 
shuttle service has 


proposed Moving Platform on 
of 35,640 per 


is considered, the present 


capacity seats 
capacity 
a maximum capacity of 17,600 passengers per hour, as 
compared with 106,920 overload capacity on the Moving 
Platform. 

The schedule for the operation of the East Side sub- 
way at Grand Central Station during the maximum 
hour calls for the operation of 7,260 seats per hour in 
the local and 13,200 per hour in the 
express service, making a total of 20,460. This, because 
reduced from 10 to 15 per cent during 
heavy rush hours. 


service, seats 


of delays, is 
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Upper view: A section of the high-speed platform, 

showing the primary element of the motor straight- 

ened out between the rails, and the secondary ele- 

ment mounted along the bottom of the train. Lower 
view, one of the ball-bearing wheels 


The local service on the New York subways is used 
almost exclusively as a feeder to the express service. If 
the subways could be relieved of the operation of their 
trains in local service, these tracks and the equipment 
could be used for express service, at an actual reduction 
in the total cost of operation and with an increase of 
fully 100 per cent in the number of revenue-producing 
passengers carried. Assuming the strictly local passen 
gers, only, carried on the subway to be 20 per cent, and 
assuming a 10 per cent reduction in capacity from 
schedules during rush hours, the maximum capacity of 
revenue-producing passengers per hour on the subway is 
now 14,000 hour, and 54,000 including the 
maximum standing louds. By building parallel subways 
with a Moving Platform, and with the local train service 
converted into the maximum seating 
capacity in express service would be increased to 26,400 
and the maximum standing load to 106,000 
per hour. The total capacity of the subway with the 
addition. of the Moving Platform would be increased 
from a total of 20,000 seats per hour to 63,000 seats per 
hour, and the maximum peak standing load would be 


Seats per 


express service, 


per hour 


0 
_/ 
increased from 74,500 per hour to 212,500 per hour. 
These results can be obtained by constructing Moving 
Platform paralleling the existing subways, or the new 


subways when they are built, at a cost of but from 20 
to 25 per cent of the new 


und with an increase in operating cost of 


cost of a t-track subway, 
7) 


but from 12 


to 15 per cent of the cost of operating a 4-track 
subway. 
The distinguishing characteristic of the electric 


system of propulsion as compared to other 
the method used to propel the car. Instead of m« 
a complete motor upon the car and transmit 


S\ Stems is 
sunting 
iting mechan 
ical power therefrom through gears to the wheels, the 
induction motor of he 


elements of a_ three-phase 


“squirrel cage” type of winding are separated, the put 


corresponding to the stationary (primary) element of 
the motor being straightened out and placed at intervals 
in the roadbed between the rails, while the part corre 


sponding to the secondary or revolving element spread 
out and forms a continuous, short-circuited nduary 
mounted on the bottom of the car. The primary ele 
ments of the motor thus placed between the ils ar 
magnetized by three-phase alternating currents deliv 


ered to the windings through cables run in ducts in the 
roadbed. The primary elements, by induction, muagnetize 
the short-circuited secondary which extends along the 
bottom of the continuous line of cars above the rails, the 
result being that the cars are propelled by the magnetic 
force thus between the shifting field 


primary and the induced current in the short-circuited 


of the 


created 


secondary on the bottom of the car 


The speed of the Moving Platform approximates 


hree 


miles per hour for the low-speed r'>tform, six miles pet 
hour for the intermediate platfo 1d nine miles per 
hour for the high-speed platfor1 m which the seats 


are mounted. The electric system will operate at nearly 
synchronous speed, and it 
construction for the electrical 
platforms. The different 
secured by operating the 
double the frequency of the low-speed platform, 
high-speed platform at three times the frequency of 
low-speed platform. The movement being 
there is no jolting of the passengers. 


is proposed to use identical 


elements on the three 


speeds of the platforms are 
intermediate platfer! ut 
in ] the 
tiie 


continuous 


Gassing Peach Borers 

TIMHE New York Agricultural Experiment 
| Geneva reports that fruit growers have 
interested of late in the use of a chemica! compound for 
peach borers which, under proper conditions, seems to 
give quite satisfactory control of the This 
pound goes under the name of paradichlorobenzene and 
is a common and well-known product which 
can be secured at a reasonable price 
reliable dealer in insecticides. 

The preparation comes in the ferm of erystals 
are quite volatile give 
The usual procedure is to remove any) 
growing around the crown of the 
place one ounce of the crystals in a ring 
The soil is then drawn over the crystals and 
slightly about the tree. The gas which is giv 
the crystals penetrates the burrows of the peach 
borers and kills the young borers, 


Station at 


been much 


pest coun 
chemical! 


very from any 


whi h 
and off a characteristic odor, 
weeds or gru'ss 
peach tree and then 
about the 
banked up 
en off from 


tree 
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Full-sized section of the moving platform, built for demonstration at Jersey City. 


raise the capacity from 4400 to 35,640 seats per hour 


If substituted for the present shuttle service on 42nd Street, New York, it would 
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ife on Board\. U.S. S. “Colorado” 
‘ . T Oo” . . -_ ( ¢ ‘ 
Changes in Naval \ Sea Service from 1856 to 1923 
By Capt. R. R. Belknap, U.S. N., Battleship Colorado 

f Hhp “4 iper-dreadnaught of copper furnished | steam at only 25 pounds pressure weighed, the boats rowed and hoisted, the ship steered, 
fa | 2.600 n displacement, 28,000 to a thumping, cumbersome, slow-moving hori- and stores whipped on bourd—all by hand. Handling 

| ‘ ‘ 2 lots speed, and eight 16 zontal reciprocat ing engine, which by means of sail, besides making strong bodies, taught eye, hand, 
| inch guns in her main battery. She is 624 a single screw } drove the ship at ten knots at and brain to work nimbly together. In stormy weather 
| Py 97 feet be ind about 31 best, where now ¥ oil-burning, tubular steel a seaman aloft at a dizzy height could work with both 
- — t l ¢ f wate Her complement boilers generate 290 pounds steam pressure for hands and exert his full strength, while holding on by 
( : OO cel 266 nlisted men and 75 the delicately bal } anced turbines, adjusted to his knees or even, in some incredible way, by a grip 
i ( West Virgini likewise with his belly. In muscle and wind, in practiced 
y ple \ l,” co ssioned familiarity and dextrous skill, and in observant eye 

n ee sis ij ‘ ‘ ist pows il an and ready resourcefulness, the square yard sailor was 
odern vw ad un athlete; but he had a contempt for machinery and of 

I ew | leship “Colorado” is the third ship in unything savoring of “Science”. Seamanship was to 
American Navy to bear that name, The first, him an art, beyond expounding or improving by books. 

e Colorado River, was wooden steam In contrast, most of the demands fer power in the 

400) s displacemen ounting 40 guns modern battleship “Colorado” are met by machinery. 

inched eN olk N \ 1 June 19, LS56 Where formerly two helmsmen, or four in heavy 
She w ne of the larger vessels of her time in out weather, handed a spoked steering wheel, to move the 
Nu rre I g to the ediate or 50-gun ship tiller by means of rawhide ropes, there is now no wheel 
i ed ore ‘ 1d the armored or battle at all, the modern steersman, instead, with one hand 

é sel iter periods, ke others of her type, she pushing an electric control handle right, left, or amid- 
ged shi making sea passages ships, with equal euse in any weather, causing electric 

er sai lone. As the screw propeller would and oil motors, by means of heavy screw thread trans- 

en be drag, it was fitted to uncouple and be lifted mission, to move the rudder accordingly. An electric 
eu e wate! windlass below decks inside armor lifts the ten-ton 
The state f Coloraco gave its name to the second anchors with ease and quickness; two large electric 
man-of r “Col dk She w one of six armored cranes hoist and swing the boats out or in and handle 
cruise authorized, three at a time, by Congress in other weights and stores too heavy for the small der- 
ISHO d OO, of GSO n lisplacement, carrying ricks and winches installed at various points along the 
ur eig neh guns in two turrets, fourteen six-inch, a ship’s sides; while most of the boats themselves, more 
re let iber vd Oo underwater torpedo than twice as large as of old, are gasoline-motor driven. 
tubs Her Niclausse boilers and four-cevlinder. triple To serve the guns, the old fashioned powder boy, 
expansic engines d ne n sere ea developin High-velocity, anti-air craft gun of which the “Colo- shell whip, hand rammer, and training tackles have 
97 000 horsepower, attained _ 1 speed of over rado” carries eight on her superstructure been superseded by powerful electric contrivances. Ex- 
Oo} In Her ship's comp umbered 910. President ertion of human strength must, of course, be still 
Rooseve once witness ur ictice on boar nd the thousandth of an inch, which, without the least required here and there in minor ways, but mostly by 
took d : the crew in the General Mess, giving tremor of vibration and with searce a sigh of sound, individuals, seldom by masses of men, as formerly was 
his siga pl pl sa uvenil On December Ist, spin at about 2100 revolutions a minute, generating conunnon in hoisting topsails, heaving around the capstan 
191G. ber n ve was ¢ nue to “Pueblo.” after the alternating, electric current which, by a twelfth reduce to weigh anchor, or otherwise for a “heavy drag.” 
secon in ¢ 1d under this name she tion, turns four screw propellers 171 revolutions for a Instead, now a high degree of technical knowledge and 
Sel din e Cruise! ad sport Force in the World shipspeed of 21 knots. skill is needed in many specialties, to control and use 
VW vier Cay n G. W \\ iams es ng trans For illumination, oil lamps and candles are retained the numerous power appliances correctly and keep them 

| s nd er the Armistice bringing 10,136 only for emergency, should electric light fail, and the in condition reliable for service. 

troops home present brilliant searchlight had no like in the frigate’s Yet, though athletic qualities are no longer needed 
\ emarkahl nges taken place between days In the day's work, the shrill pipe and hoarse for work aloft, a healthy body is essential to the 
the . U.S.S. Color in 1856, and the latest voice of the Bos’n’s mates passing the word along the healthy mind, and a cheerful spirit needed for con 
super-drendnaug! if the same nam As a general sweep of decks is all but replaced by speaking tentment and efficiency. The active, open-air, often 
i e ¢ e, t 1M ns displacement of the old elephone, and other instruments, electric or strenuous conditions of naval life in all weathers and 
frigate is crown nearly tenfold: the old seasoned oak inic for transmitting communications to scores all climates, both need and tend to make a strong as 
is m l st oO cs armored sides and many separated spaces all through the ship. And at meal well as sound body, but as many of the specialties 

‘ mp en ull sail power has utterly times, while Navy beans still hold their own, salt pork involve long hours below decks, and as ship life is at 

1 ed and ie cle reading, slender spars ! m duff, and hardtack have given place to refriger- best confining, the modern naval routine pays consid- 

ire ret | ver-like ig ists, top ! large ted meat, vegetables, bread, pie, and ice crea. erable attention to physical training, exercise, and 
fire cont? is: the metrical trace if stand Of all changes, however, the greatest is in the kind recreation, in order to foster and maintain that com- 
ing nd ling riggin now represented | the of demands made upon the crew and officers. In the bination of proficiency, attention, fidelity, responsiveness, 
bris } nd oddly placed radio antennae frigate “Colorado,” the yards were hoisted and braced initiative, resourcefulness, courage, endurance, and recup- 
Down hel in the « rigate, rectangular boiiers of about, the sails were reefed and furled, the anchor erative power, which is summed up in the term morale. 
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feet 3% inches; 


belt, 


Length, 624 feet; mean draft, 30 


torpeds 


beam, 97 


tubes. Protection: 


feet 6 
16-inch to 14-inch; turrets, 


inches, normal displacement, 32,600 tons. 
18-inch to 9-inch ; decks, 3-inch to 1-inch. 


Battery: eight 16-inch, twelve 5-inch, eight 3-inch anti-aircraft. 
Underwater, four successive anti-torpedo spaces between outer hull and the vitals. 


Two submerged, 21-inch 


“Colorado,” and her sister ships “West Virginia” and “Maryland” are the most powerful ships afloat 
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A Five-Hundred-Year-Old Roof 


Preserving for Posterity a Noble Specimen of Medieval Carpentry 






































———=—=4 SSTMINSTER HALL, : vertical wall post resting on a stone 
iF 1) | whose wonderful timber | corbel in the wall below; and the 
| 7 | roof forms the subject of curved strut between the center of the 
} / this ry, is the most wall post and the outer end of the 
A | ancient of the venerable hammer beam, 

J buildings in Westminster, This wonderful old carpenter fi- 
of which the Abbey is at once the nally tied the whole roof together by 
est and most wide known, The a great curved brace, or arch span- 
tl Q fe ide by 240 feet in ning the whole width of the Hall from 
lenvth ¥ ew ter corbel to corbel. It was recessed and 
the Nort conquest , sent pinned into the hammer beam and the 
\ s are those w ! ! Norman hammer post, and at its crown it was 
| 3 eT ed. T ginal roof, mortised snugly into the main collar 

nad leo & Saxon chron- beam, Sir Frank Baines teils us that 
i ) Ooo UDpDe! = be- this type of roof is known as the 

‘ side wi nd by two “Tlammer Beam” because of its con- 
boats , . nes of posts struction with horizontal beams pro- 
rl ' el) into decay , King jecting from the wall head, which 
fh 1 Il decided upor the erection support the vertical hammer posts. 
ay roof Presumall e gave These posts with the lower principal 
orders th the wide span of 69 feet rafters provide end supports for the 

, cove . ; inte : 7 upper triangulated structure, of whic 
ai nr ‘ wn te ed Westminster Hall, 69 feet wide by 240 feet long; built 1099, was re-roofed in 1397. This oo areat collar beam a ge 
+ iin ay o- saad magnificent specimen of medieval carpentry stands today, after 525 years of service. It The downward thrust of the hammer 

Whether i¢ was by the King’s order has recently been reinforced by steel framing concealed in the original timber work posts on the outer ends of the hammer 
er not, we do know that the Master beams is counteracted by the down 
( ‘ uzht to be Hweh Horland) set about the debted for our photographs and data. He tells us that ward thrust of the principal rafters at their inner ends. 
daring f rooting this great hall in one clear span Hugh Horland probably found it impossible to obtain They are also maintained in the horizontal position by 
fy to wa : timber—an altogether unprece- oak timbers of sufficient size for the main rafters (about their attachment to the arched ribs and by the curved 
dente bel tur both as to its size and the 55 feet long and 1614 by 12 inches in section) or for braces reaching from their outer ends to the wall post. 
pect ts design No timber roof of such a the main collar beam (two timbers each 40 feet long Whether Hugh Horland intended the great arched 
span h been attempted before, nor was any such and 19 by 12 inehes in section). The roof was, there ribs to carry the load (or a part of it) of the collar 

ttempted in the ur ‘ edieval roof construction fore, designed in two separate parts, namely, an upper, beam and the structure above or no, we think that it 
tl ft ‘ Furthet re. because of the enormous triangulated, framed structure, consisting of the main actually must have done so. In fact, when the roof 

of the original timbers, it is certain that the West- collar beam, two upper principal rafters and two queen decayed and sagged this arch it was that saved the 
I er Tl roof could not be duplicated in oak today posts, and with a central crown post, resting on the structure. Proof of this is seen in the fact that so great 
and thi r the reason that oak trees of the size neces- main collar beam and supporting the heavy ridge piece. was the load on its footings, that in one case a massive 
aury to su ly such timbers are no longer to be found; This upper section was supported on two cantilever stone corbel was sheared entirely through. 
ere cut down centuries ago. structures, one resting on each wall. Each consisted of The timber was cut between 1393 and 1396. The 

Hugh Horland, who must have been of advanced age, the lower principal rafter; the horizontal hammer beam, great size of the main members proves that the virgin 

for he w in receipt of ension “for his long and carrying at its outer end the vertical hammer post ; the forests of England must have contained some giant 
ous services to the crown,” began trees. The wood used was peduncular 

work upon the roof in 1394. He did oak from the Sussex Weald, and as 
his work well; for after enduring tne there was no time to season it, the 
m and stress of over five cen- timber was used green and, there- 
uri the vast oaken fabric is stand- fore, was extremely heavy. We have 
ing today just as he planned and estimated the quantities of material - 
| in one main truss and its load of one- 
sut perhaps it would be more cor- half of the roofing in each adjoining 
rect to say that, so far as the eye bay and find that the total combined 
ice. the roof is standing today weight, if we include the lead sheath 
exactly as he left it: for thanks to ing of those days is about seventy 

e destructive attack of a wood-de tons. 
vouring grub, called Xestobium tes- As showing the size of the timbers, 
elatum. the interior of these mighty the hammer beams are 21” x 2214” by 
timbers h heen eaten away until, 17°9” long; the hammer posts, 38” 
in some cases, cavities were left into x 25” by 20’ 9” long; the collar beams, 
which a man could creep. A favorite two timbers each 19”x12” by 40’ 
point of attack has been the place of long; the main rafters 17” x12” by 
seating of timber upon timber; and 28’ 6” long; and the main purlins, run 
th imulative effect had been that ning from main truss to main truss 
the ridge beam had sagged eighteen at the level of the collar beam, were 
inches. and the hammer beams had built up of four timbers 9” x12", 
eanted downward at their free ends 1314” x9”, 22” x9” and 14” x 9”—all 
to the extent of from 10 to 14 inches. 18’ 10” long. 

Th ole roof indeed was in danger We may ask why Horland did not 
at 4 ; nairs were under- save weight by giving his roof a lower 
taken in May. $, continued at a pitch. The answer is that it would 
slow rate during the war, and have have involved a greater horizontal 
now been completed. thrust against the walls, and he had 

Kor sentimental reasons it was de- . no steel tie rods to take care of this. 
cided to preserve the original roof in , : ‘g COLLAR BEAM . o ; There is not a bit of metal in the 
tact, and support the great trusses, 74, Paaeres Sx — 7 i whole structure. 
which are ied twenty feet apart, a yh { PRINCIPAL rw . : The architectural beauty of this 
by means of a specially designed steel — great roof is universally admitted. Of 
reinforcement, superimposed upon and : / . ; the wonderful strength and endurance 
hidden within the timbers in such a j D~ARCHED RIB < 4 } 1 | of the oak, which (in the testing ma- 
way that it would be practically in- ‘ a a — > 4 ‘| Y chine) shows that it has in nowise 
visible from the floor of the Hall. - ae i deteriorated, leads Sir Frank to say 
The nature of the steel truss and its . j “it is difficult to say that steel or 
positioning with regard to the timber [ware rosr masonry would have been so perfect 
truss is shown in the insert line draw- | 20"x16" after so long a period”; and speaking 
ing ind its clever concealment is of the way in which the work was 
evident from the two photographic a> STONE CoRBsi—* executed he says “with the present- 
views of the roof as repaired sted tata day knowledge of construction, we 








rr _— rrecti - +r ff anal. - : Se ‘ t ~% 81 t<y > 

chile most saterestang — wi . al The photograph shows one of the twelve great trusses after the repairs. The insert shows the steel rein- must admit, with entire humility, we 
vage wa done under Sir Frank forcement and the great dimensions of the oak timbers of the original roof. Each truss, with its load of could find very little fault with the 
Baines, Principal Architect to the lead-covered roof, as built of heavy, unseasoned oak, weighed seventy tons timber construction of this roof and 
Office of Works, to whom we are in- The famous Westminster Hall timber roof could hardly improve it.” 
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A New Technique of Anesthesia 
By Dr. Alfred Gradenwitz 


| | yore the medical practitioner and the man in the 
street generally connect with the idea of narcosis 
that of nausea and vomiting. In fact, common experi- 
ence shows that the state of patients on the day follow- 
ing a surgical operation is almost invariably influenced 
by “post-narcotie” nausea, and endeavors so far made 
to eliminate these disturbing phenomena have only been 
partly successful. 

However, a decidedly new method has just been devel- 
oped by Drs. C. J. Gauss, of Freiburg, and Hermann 
Wieland, of Koenigsberg, which not only eliminates 
these unpleasant consequences of narcosis, but even does 
away with any harmful effects on respiration and blood 
circulation. 

Experiments on animals had shown nitrous oxide 
only to act on such manifestations of life as are bound 
up with the presence of oxygen, while leaving those 
lower organisms which, like certain worms, are inde- 
pendent of oxygen entirely unaffected. This behavior 
strikingly differs from that of narcotics proper, such as 
chloroform and ether, as well as the group of synthetic 
soporifics, all of which will paralyze the functions of 
any animal cell—in fact, any kind of living matter. 
Now, inasmuch as nitrous oxide only acts on phenomena 
connected with the absorption of oxygen, which action 
is readily compensated for by some slight admixture of 
oxygen, the narcotic effect of this gas on the brain 
seemed to be due to a disturbance in the absorption or 
utilization of oxygen in the nerve cells. Nor could it be 
a case of simple asphyxia, as occurring after the inhala- 
tion of nitrogen, hydrogen or the like, the symptoms of 
carbonic acid poisoning (difficulty of breathing and 
cramps) being practically entirely wanting. Again, the 
two experimenters, having noted that nitrous oxide 
possesses an exceptional. solubility in water, rapidly 
resulting in accumulation in the blood and tissues, were 
led to think that the presence of some other gas might 
produce paralyzing effects of a similar nature. This 
wus tested by examining the effect of another gas in 
which water dissolves even more readily than nitrous 
oxide, viz., acetylene, which was found to be mainly 
identical with the effect of nitrous oxide, all processes 
independent of oxygen being left unaffected, while the 
inhibition induced in higher animals in every detail 
resembles nitrous oxide narcosis. At the same time 
there is a remarkable quantitative difference ; acetylene, 
in accordance with its higher solubility, being much 
more efficient and requiring much lower concentrations 
than nitrous oxide demands. : 
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inhaling apparatus illustrated was constructed by 
Messrs. Driigerwerk, of Liibeck, and is shortly described 
in the following: 

A platform designed to travel on six idlers comprises 
two fittings for oxygen cylinders, each of ten liters ca- 
pacity, and one fitting for 
an acetylene cylinder of 


oo 


ticles, to the dense obscurity of 2 dust storm in tropical 
regions, which is due almost entirely to solid particles 
When the temperature of air falls, the humidity in- 
creases until the saturation point is reached. The 
diameters of the hygroscopic particles grow, but even 
in saturated air, the 





30-40 liters capacity, flex- 
ible high-pressure tubes 
connecting the cylinder 
valves with two pressure- 
reduction valves for oxy- 
gen and acetylene respect- 
ively, visible to the right 
and left in the lower part 
of the figure. Between 
these valves is seen a cir- 
cular slide for checking 
the gas mixture in con- 
junction with the vertical 
gage and scale visible in 
the upper part of the fig- 
ure. To the left of this 
are provided an acetylene 
washing-bottle and a sim- 
ilar bottle for moistening 
and washing the gas mix- 
ture. The bag visible in 
the middle is_ inflated 
more or less by the enter- 
ing gas mixture, its vari- 
able volume enabling the 
experimenter readily to 
gage the amount the pa- 
tient requires for breath- 
ing. <A _ reaction valve, 
readily lifted during in- 
halation and which dur- 
ing expiration closes of 
its own accord, prevents 








amount of water extract 
ed is not great, and if 
there is liftle solid matter 
present the obscurity is 
not marked. But if the 
temperature falls below 
the dew point the hygro 
scopic particles are suf 
ficiently large to form ex 
cellent nuclei for con 
densation, and relative 

large amounts of water 
are deposited for small 
falls of temperature. Real 
condensation has now 
commenced, and the ob 
security changes from that 
of haze to that of mist 
It has been a common 
practice to record atmos 
pherie obscurity as haze 
when there is a noticeable 


between the 


difference 
readings of the wet- and 
dry-bulb thermometers, 
and as mist when the 
readings are the same. 
This, however, is not a 
true criterion, for the air 
cun be saturated without 
condensation while mist 
cannot be formed until 


water has been condensed 





on account of a fall of 





the patient’s exhaling any 
used-up air into the con- 
duit, this air escaping 
through a readily movable 
valve fitted to the mask. 
An apparatus for produc- 
ing oxygen-ether narcosis is also used as a stand-by. 
While the new narcotising process is free from the 
drawbacks outlined in the beginning, the rapidity with 
which the patient’s unconsciousness snd any feeling of 
pain vanish, and normal conditions return, after the 
gas supply has been discon- 





The use of nitrous oxide 
as a narcotic has lately 
been finding increasing 
favor in surgery, gynecol 
ogy, ete., though this gas 
not only is unsuitable for 
any more extensive opera- 
tions, but entails consider- 
able risk of asphyxia, while 
the admixture of air is 
bound to counteract its 
effects. Acetylene on the 
other hand is free from 
these drawbacks, the pres- 
ence of oxygen not inter- 
fering with its efficiency, so 
that unconsciousness can 
be continued much longer, 
possibly for many hours, 
without any necessity of 
applying excessive pres- 
sures. This remarkable be- 
havior is due both to the 
absence of any harmful cir- 
culation trouble and to a 
considerable reduction of 
combustion processes in the 
organism. In fact, the orig- 
inators of the new meth- 
od are inclined to describe 
it as a means of producing 
unconsciousness rather 
than narcosis proper. 

Pure acetylene (or “nar- 
cylene” as it is termed in 





tinued, are further valu- 
able features both to the 
practitioner and patient. 


Haze and Mist 
ERFECTLY pure air is 
almost completely trans- 

parent to visual light waves, 
and if the air were always 
pure we should see distant 
objects through air almost 
as clearly as through a 
vacuum, But the air is 
never pure; there are al- 
Ways more or less particles 
of foreign matter present. 
The action of the particles 
is twofold; first, they re- 
duce the amount of light 
reaching the eye from dis- 
tant objects; and, secondly, 
in the daytime they scatter 
the general light of the sky 
and so send to the eye ex- 
traneous light which re- 
duces the contrast between 
distant light and dark ob- 
jects on which visibility de- 
pends. Generally this for- 
eign matter consists of a 
mixture of solid ponderable 
particles and hygroscopic 
molecules. The latter in 
perfectly dry air would be 
practically invisible, but 
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the present case), free from 
any impurities, primarily 
from any poisonous hydro- 
gen phosphide and accord- 
ingly devoid of the familiar penetrating smell, was 
used in these experiments, the slightly bitter taste of 
the gas being hardly felt on breathing with closed 
mouth. Narcylene is mixed with oxygen derived from 
the familiar commercial type of steel cylinder. The 


Acetylene inhaling apparatus used in connection with 
the new technique of anesthesia 


when loaded with water in 
a humid atmosphere they 
add to the obscurity of the 
atmosphere. 

The amount of obscurity will, therefore, vary with 
the amount of solid matter and with the humidity of the 
air. Haze is due to this kind of obscurity, and varies 
in intensity from the slight obscurity of polar regions, 
which depends almost entirely on the hygroscopic par- 


Electric contact apparatus for giving local treat- 

ments without risk of deranging the bodily functions 

by passage of the current through the system as a 
whole 


temperature after the dew 


point has been reached 
The whole process of the 
formation of haze and 


mist is continuous, and in 

practice it is practically 
impossible to say when haze becomes mist, although 
extreme cases are easily distinguished. Nevertheless, 
haze and mist are fundamentally different, for haze 
owes its origin to foreign matter, and the small amount 
of water associated with hygroscopic nuclei, while mist 
is due to an actual precipitation of water from vapor to 
liquid.— Abstract from article in Nature for April 14, 
1923, by G. C. Simpson, F. R.S. 


New Facts About the Curative Powers of 
Electricity 

HE opinion generally held, that the curative powers 
T of electricity were first discovered by Siemens in 
1844, is one of the many errors hallowed by tradition. 
In fact, while the use of electricity for medical purposes 
had been recommended as far back as about 100 years 
before Siemens, by the Halle physicist Prof. Kliiger, the 
first undoubted curative success attributable to elec- 
tricity—viz., the healing of a paralyzed arm—was made 
public by a Swiss physicist, Prof. Jallabert, of Geneva, 
only a few years afterward, i.e., in 1747. 

This information is derived from book just pub 
lished by a contemporary Swiss scientist, Mr. FE. K. 
Mueller, of Zurich, whose investigations have greatly 
contributed to elucidating the action of electricity on 
the human body. In this book he also draws attention 
to the fact that the body is itself traversed by a wonder 
fully complicated system of electric currents, which, 


flowing up and down on intricate paths, attend the vital 
functions of the organism, so that the application of 
electric currents from outside, if improperly controlled 


is apt to interfere with these life-giving currents and 
thus to counteract the desired curative effect. 

This risk is definitely avoided by the new electro- 
therapeutic method developed by Mr. Muller and which, 
briefly summarized, could be described as fol 
stead of using electrodes having a considerable contact 


lows: In- 


surface, “edge’’-electrodes are employed which come in 
contact with the skin along what is practically equiva 
lent to a mere contact line, the anode and cathode being 
separated by a fraction of a millimeter, so that the cur 
rent, immediately after entering the skin, is caused to 
leave it, without any risk of straying off towards the 
interior. By moving this pair of electrodes up and down 
the skin, any portion desired can be submitted to the 
treatment, and some sort of electrostatic suction is 
added to the immediate pricking effect of the current 
thus applied. Remarkable results are said to have been 
obtained in soothing the nerves and allaying pain. 
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Electrifying Chile’s Railways 


When Abundant Water Power Takes the Place of Expensive Imported Coal 


By Llovd Jacquet 


begins and continues as far as Batuco, on the east- 
ern side. 

Although there are many curves on the line, these 
may be said to be of medium severity. The most severe 
curves are located on the section of the line between 
Liai Lilai and Til Til, with the maximum curve of 10 
degrees near Los Loros. However, the grade conditions 
are the greatest problem, and tiave always been a big 
obstacle in the rapid moving and expediting of traffic, 
particularly when steam was used. On some of the 


Fifteen road freight locomotives, each of 1680 h.p. 
and 230,000 Ib., capable of making 35 m.p.h. with a 770- 
ton trailing load; total length 49 ft. 914 in. 

Eleven local passenger locomotives, each 1500 h.p., 
weight 80 tons, total length 41 feet, maximum 56 miles 
per hour. 

Seven switching locomotives, each 480 h.p., weight 
67 tons, and maximum speed 34 miles per hour. 

These locomotives make use of a very ingenious 
device for electric regeneration, which permits a train 

coming down a grade to generate electric 














energy, which is sent back to the line, to 
be used by other trains in service. In this 
manner, the electric regeneration. not oniy 
saves electric energy, but also provides 
further safety for the trains, because it 
acts as a continuous and adjustable break 
when the train is on a descending grade. 

Of the total number of locomotives, 
there are already in Chile 14 freight and 6 
express passenger locomotives, which as 
they arrived were assembled by Chilean 
workmen under the direction of Westing- 
house personnel. All of the switcher and 
local passenger locomotives have also left 
the Westinghouse plant at East Pittsburgh 
and are en route to Chile. 

The electric power for working the 
railroad will be derived from hydroelec- 
tric plants. The first generating plant, 
which contains three 8125 Kva. Westing: 











Type of steam locomotive which will be replaced by electric locomotives on 


the Chilean State Railway 


grades such as the Tabon grade of 24% per cent, which 
is a little over 12 miles in length, passenger trains 
require the service of helpers, but, with the electric 
drive, helpers will be needed only for heavy freight 
trains. The next heaviest grade is on the eastern slope 
and is located near San Ramon. It is 1.81 per cent, 
and it is therefore evident that the heaviest hauling 
conditions are imposed on south-bound trains—that is, 
those travelling toward Santiago. 


house generators, will have an ultimate 
capacity of approximately 30,000 kw. It 
is located near Santiago, and is known as 
the Maitines station, and transmits the 
power to that city by twin-circuit 110,000-volt transmis- 
sion lines supported by steel towers. At Santiago the 
line is connected to the power system of that city, where 
a conbination of steam and hydroelectric plants pro- 
duce a total of 120,000 kw. of electrical energy. 2 
The object of the substations, of which there are 
five, is to transform the three-phase high-tension cur- 
rent which comes from the hydroelectric plants into 
3000 volt D. C., which is used in the locomotives. The 
substations are located at Quilicura, 








* 
34 
rs THILE is ribbon country narrow 
| 4 \] | rip retched between the Pacific and the 
| h oul ins of the Andes. Although 
“N / » country has a coastline of nearly three 
L VA tThousuna miles, tS averaxye breadth is not 
ate more than ninety It is a land of ex- 
tren ntrasts leserts, of Tertlit pampas, of snow- 
-rownes ountains and burn plains. It has peculiar 
problems, because « conditions, geograph 
cal lo n id economical position, which no other 
South Amer 1 rep ri 1SSESSES 
Perhaps the chi tr of the Chilean 
is his progressiveness As far back as 
1852 he Capiapo lin ll) railroad 
runnin het n that celel ed coppel 
mine nd the little port o le ) 
‘ ete! listan V ope dt raftic 
Actual his may be ealled the first 
steam ! road in South America, although 
some give first place to the Demarara line 
established in British Guiana 
Chile’s transportation problem is a pe- 
eu r one The railroad lines are running 
through her territorial length north and 
south. This system is located inland, but 
a number of transverse lines connect these 
I n lines with the sea Take, for in- 
stance, the central line from Tacna, in the 
north. running southward to Puerto Montt, 
it the edge of the Gulf Reloncavi, a dis- 
tance [OO iles This main line is 
connected to the Pacific, with branches 
along the coast at thirty different points 
One of the most important branches, 
both be ise the termin sat Valparaiso 
the capita and, because it is the beginning of the 
Transandean system, is located in about the middle of 
the long Chileun strip nd in the most fertile portion 
ot é ouncry lon é Acon gua Rivet 
rl emart le pu bout branch is that it 
extends to Santiago, far inland, and it is the only line 
which electrified I important experi 
ment in the history of railroading in South America. 
Chi sn o fortun in her coal supply, when it 
ered that a ost two-thirds of the 
oal " is imported, and of this "a 
amount the railroads use more than one- 
third Tl fuel problem became acute 
during the war, when operating costs rose 
to such an extent that the railroads were 
actually operating at a deficit 
While the count! v endeavoring to 
solve a railroad ] roblem precious W iter 
power was going to waste, The harness- 
ing of this natural resource for power 


would make the country practically inde- 
pendent, as far as fuel was concerned, and 
f 


would permit he electrification of rail 


‘oads as the best solution to the railroad 


problem. 

Accordingly commission was ap- 
pointed and ‘ eful analysis of electri- 
fication systems throughout the world was 
made. As a result of the study made prin- 
cipally concerning the economies in main 
tenance obtainable with the electric loco- 


motives. the possibility for regeneration on 








Rungue, Llai Llai, San Pedro and Vina del 
Mar. The first and the last of these re- 
ceive 12,000-volt current, and the other 
three, 44,000-volt current. The buildings 
are entirely of steel and concrete and are 
especially designed to withstand earth- 
quakes, 

They are equipped with overhead cranes, 
and the basement of each building pro- 
vides ample space for control equipment. 
In each substation are placed two West- 
inghouse 2,000 kw. motor generator units. 
These units are of unusually rugged con- 
struction, and will withstand an overload 
of 200 per cent for five minutes without 
injury. The sets are protected by flash 
suppressors developed by the Westing- 
house Company, and which have already 
proven so efficient on the Chicago, Mil- 
waukee & St. Paul Railway electrification 
in the United States. 

lor the overhead construction, the sim- 
ple catenary type with flexible hangers 
was adopted. The overhead construction 
has a span of 60 meters and the trolley 
wires are suspended at a height of about 
six meters above the rails, except at the 
tunnels, where the height is materi- 
ally less. 

A record was established for unusual 








descending grades, the elimination of 
watering nd coaling stations, the in 
creased traftic facilities in general, the 
electrification of the broad-gage line from 
\ ilpal iiso to Santiago, including the Los 
Andes brancl was lecided upon. The 
lines now being electrified comprise a total 
of 233 track miles, and in lude the main 
divisions connecting Valy iruis¢ the Seu- 
port, witl Santingo. the Chilean terminus 
of the Transandean system, and a branch 
line to Los Andes. .The r road runs along the coast 
line of Valparaiso harbor, follows the Aconcagua River 
after going over a low range of hills to Las Vegas, 
vhere the Los Andes branch leaves the main line. At 
Calera, the Longitudinal Railroad starts northward. 
I I Imost midway between Valparaiso and 
Santiag is the function point for all passenger trains 


for the Los Andes brancl It is at this point that the 
heavy grade section over the Coast Range Mountains 


Electric express passenger locomotive for the Chilean State Railway. This 
locomotive will haul a 300-ton train at over 60 miles per hour 


Thirty-nine electric locomotives of the Baldwin- 
Westinghouse type are being used on the electrified 
section. These take the place of about 100 steam loco- 
motives. The electric locomotives which have been 
supplied are divided as 

Six express passenger locomotives, each one of the 
2250 h.p. type, weighing 259,800 Ib., capable of making 
over 6 m.p.h. with a 300-ton trailing load; length 
58 ft. 5 in. 


llows: 


shipments in connection with this order. 
The first shipment consisted of 34 cars of 
apparatus, which made up two complete 
substation units of the five included in the contract. 
The second shipment was even larger than the first, 
and consisted of 33 cars laden with three complete 
substation units. Later, six complete electric locomo- 
tives were crated and packed as a single shipment. 
Interest in this event is not confined to Chile, how- 
ever. The United States is also directly concerned, be- 
cause this electrification project opens the way for 
many other large undertakings in South America. 
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Science and Blankets 

a pmenggsenae of strange contraptions, one must visit 

the textile laboratory of the Bureau of Standards 
to see the latest styles in testing equipment—curious 
apparatus that takes the blank out of blankets by pro- 
viding efficient means of solving scientific riddles which 
heretofore have perplexed textile factories in this and 
foreign countries. The old drab-colored army blanket 
has become the object of detailed laboratory tests. The 
devices installed by the government experts facilitate 
the minute and accurate try-out of all kinds of blanket 
materials under laboratory conditions. The old woolen 
bed cover with its red-fringed border no longer holds 
any dark secrets which baffle science. 

Anyone who, on a camping trip during rainy weather, 
has had occasion to sleep under a rubber blanket has 
been annoyed in the morning to discover that his clothes 
were slightly damp. This was due to the accumulation 
of moisture given off by the body, which was unable 
to escape through the impenetrable rubber. This simple 
little test will convince you that for comfort and satis- 
faction the averuge woolen or cotton blanket must be 
a good conductor of moisture as well as being per- 
meable to air circulation. To find out the moisture- 
conductive properties of the ordinary blanket rapidly 
and accurately, Unele Sam’s textile specialists at 
Washington have perfected a novel testing pan equipped 
with eleven special glass beakers. Each beaker con- 
tains a carefully weighed amount of water. The top of 
the beaker is covered with a piece of blanket, stretched 
under constant uniform tension and glued into place. 

The metal pan is provided with an unusual propeller 
operated by a small electric motor. This device keeps 
the water in the pan in constant circulation. Electrical 
resistance coils are used to heat the water in the 
curious container to 98.2 degrees Fahrenheit—normal 
blood temperature. These coils are wrapped around the 
pan and one of them extends into its interior. Eleven 
different kinds of blanket cloth can be tested simultane- 
ously. Each sample is glued in place over the open end 
of the beaker which contains a known amount of water. 
Then all the beakers are set in the respective circular 
holes to accommodate them in the top of the pan. At 
stated periods they are removed and weighed. The loss 
of weight in each case is the measure of the moisture 
that has dissipated through the cloth, and shows the 
moisture-conductive ability of that particular material. 

To test out how well air may circulate through the 
various blankets, a special metal cylinder eight inches 
in diameter is used. Over its open end a piece of the 
blanket cloth is stretched tightly under the same constant 
tension—between three and four pounds to the square 
inch—as that applied in the previous test. Then 
vacuum air under light pressure is fed into the cylin- 
der. An ordinary gas meter is used to record the 
amount of air that enters the cylinder, while other reg- 
istering devices keep tab on the proportion of the air 
that flows through the blanketed end of the container. 
The temperature of the air is held at about sixty de- 
grees. This test demonstrates the air-permeability prop- 
erties of the blanket. 

Another extraordinary blanket test consists in 
stretching the cloth under uniform tension over the top 
of a curious metal table so equipped with electric bat- 
teries and resistance coils that the ends and bottom of 
the blanket are maintained at a constant temperature 
of the same heat degree as that applied to the blanket. 
The arrangement is such that the radiant heat can 
escape only through the top of the covering. A gal- 
vanometer is used to record the amount of heat given 
off at different distances above the surface of the blan- 
ket. The heat applied to the blanket is the same as 
or 


the average heat of the human body, thus duplicating 

















One machine that does the work of ten in making 
rolled-steel car-wheels 
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the conditions that would occur where the blanket was 
in actual use as an article of bedding. The best blan- 
kets show the proper balance in the matters of moisture 
conductivity, air permeability and heat transmission. 
As the resuit of the standardization of satisfactory 
blanket-testing methods, it is certain that the future 
production of American blankets will be minus many of 
the faults and defects that now sometimes occur. 


Steel Wheels for Twentieth-Century Railroads 

HE beginning of the present century saw the start 

of a race on the part of the big railroad systems of 
this country for attaining supremacy in covering given 
distances in the shortest time. The strain of shorter 
schedules was soon felt. Premature breakdown of 
equipment resulted. Wear took its toll much sooner. 
One way only of maintaining such schedules was open. 
The quality of the equim~ment and its component parts 
had to be improved, ana improved enough to care not 
only for the added rack induced by speed, but also the 
greater stresses imposed by increased weight. 

No part of the running gear was more vitally affected 
than the wheels themselves. The demand was felt for 
a wheel that would better stand the abuse than steel- 
tired wheels, which at that time held sway in wheel- 
making science. Research and experiment established 
the fact that solid wheels made from hot-worked steel 
were better from a mechanical standpoint, and it only 
remained to be ascertained whether their production 
could be placed on an economical basis. One of the old 
established steel companies, pioneering along these 

















Testing the moisture- and air-permeability of 
blankets 


lines, succeeded in accomplishing this result in the late 
‘00s, and wheels made by hot-working the component 
metal began rapidly to enter railroad practice. 

This product came to be known as a “rolled steel 
wheel,” because of the process first followed in pro- 
ducing it—a process that has persevered until today, 
although several methods of forging wheels mechan- 
ically have since been developed. The generic term 
“rolled wheels” still holds largely in railroad practice 
when designating any hot-worked steel wheel, regardless 
of the method of manufacture. 

tolled steel wheels now serve as truck, tender and 
trailer wheels on over eighty per cent of our locomo- 
tives and on nearly the same percentage of passenger 
cars. Their application to freight cars has been much 
slower because such equipment is not subjected to speed 
conditions as severe as in the case of passenger rolling 
stock. 

The makers of rolled wheels are required to deliver 
their output to their customers, whether railroads, car 
or locomotive builders, completely machined. The oper- 
ations called for include rough turning and finishing 
the tread and flange of the wheel, facing both sides of 
the hubs and rough-boring and finishing ready for 
mounting on the axle. Up to the present this machine 
work has been handled in nearly all cases on tire mills, 
wheel borers and boring mills, all of heavy, fast oper- 
ating design. However, the feeling grew that the indus- 
try required a special high-production machine designed 
solely for machining car wheels more expeditiously and 
by the use of which many machines could be eliminated, 
floor space saved, labor reduced, less power used, extra 

















A safe place for the paint pot 


rehandling of wheels avoided and the flow of wheels 
from the rough steel billet to the delivery platform 
smoothed out and hastened. 

The officials of one of the largest steel companies 
concerned, taking the attitude that they could not pos 
sibly be as experienced in developing such a machine 
as a machine tool builder would be, decided to make 
known their needs to some leading manufacturer in 
that field. The nature of the proposed machine, and 
more particularly what would be expected of it, were 
outlined. The engineers of the machine-tool concern 
were asked their opinion on the feasibility of such a 
mmachine and questions were put to them as to how 
much time would be required for the design and con- 
struction of an experimental machine to determine 
whether a satisfactory output could be reached. 

The first machine upheld the promises made and the 
results sought and is now at work in the plant of the 
steel company. Several more are being insta!led as rap- 
idly as completed. Under regular service conditions, 
sixty wheels a day are being finished. In one hour the 
machine removes 528 pounds of metal. This machine 
receives the wheels just as they come from the rolling 
or forging operation. The tread and flange are rough- 
turned and finished and one side of the hub is faced, 
leaving only the operations of boring and facing the 
other side of the hub to be performed on another 
machine. 

The machine actually handles the same number of 
wheels on the first operation mentioned that formerly 
required ten machines, so that the total number of 
machines required to accomplish complete machining 





7 


on the same output of wheels is reduced 60 per cent. 

The machine, while styled a “vertical car wheel 
lathe,” partakes more of the character of a boring mill 
in that the table rotates in the horizontal plane. The 
frame is an extremely heavy casting, shaped like that 
of a boring mill around the base. There, however, the 
similarity ceases, as the frame swings in at the top to 
give support to the single heavy square vertical bar 
that carries the hub-facing tools. Two side heads which 
feed inward in a horizontal direction carry the tread- 
roughing and finishing tools respectively. The table is 
large enough to chuck 42-inch wheels and is driven by 
a gear with a 12-inch face. 

Power feeds and traverse are supplied to both side 
heads and to the facing bar. All feeds are independent 
of each other and automatic trips disengage them at 
any predetermined point of travel. A pneumatically 
operated crane is built integral with the machine for 
handling the wheels on to and off the table. The ma- 
chine is driven by a fifty-horsepower motor 


The Safety Bracket 
NEW invention of great value to painters and tin- 
smiths is a strong and durable safety bracket. The 
bracket, intended for use on ladders, is made of ductile 
steel and may be adjusted to any standard ladder. 
The safety bracket, as shown at the top of the page, 
holds the ladder away from a building 14 inches, allow 


ing the surface underneath the ladder to be painted 


without moving it. When painting sashes, the sash can 
be raised or lowered at will without raising the ladder. 
Color pots when placed on the bracket are kept clear 
ef the ladder and working surface, a safety clip on the 
bracket preventing pots from sliding against the 


finished surface. 

The bracket enables the tinsmith to work easily on 
the inside of the gutter and take the gutter down or 
put it in place without reaching and without moving 
his ladder. The bracket may rest against the shingles, 
holding the ladder away from the gutter and enabling 
the tinsmith to work without fear of falling or having 
the wind blow his ladder over, as has often been the 
case where the ladder rested against the metal gutter. 
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Last Words of Science 


Ingenious Devices at the Recent Meeting of the British Association for the Advancement of Science 


a IE Meeting of the British Association for 
| ia J | the Advancement of Science which was 
, | | held in Liverpool, England, from Septem- 
| ee. | ber 12th to 19th, was marked by one of 
1% —— 1 the largest attendances (3,300) which has 
Sees been registered in recent years, and by 


several new features that most probably will become 


permanent additions to the 


By John B. C. Kershaw 


nical School, where the transmitted speech was heard. 
The photo-electric cells used were selenium cells, made 
according to the design of Prof. H. Thorring of Vienna. 
For demonstration purposes the speaker sat at a 
window of St. George’s Hall, talking at a mirror. A 
V-shaped board rested on the window ledge, the apex 
pointing into the room, On one extremity stood a 500- 
candle-power electric globe, 





attractions of this annual 

gathering of scientists 
The two most notable of 

Exhibi 


Instru 


these were (1) the 
tion of =clentifie 


ments and Apparatus in 


the Central Technical 
School, which was kept 
open to the public for ten 


days, and (2) the NScientif 






Soirée of the university 
upon the last evening f 
he meeting (Tuesday, Sep 


tember 18th), when no fev 


er than 135 exhibits and 21 
short illustrated lecture 
and demonstrations were 


planned for the instruction 


nel , nr 4 } 
ang entertainment o1 the 


visitors. Both of these new 
features were an unqual 
fied success, and an attend 


ance of 3500 was attracted 
to the university buildings 


on the night of the Soiree 








and opposite this was a 
large condensing lens, cov- 
ered with a metal grid. 
Another similar lens stood 
by its side on the opposite 
arm of the board, and in 
front of them at the apex, 
was a phonograph dia- 
phragm to which was at- 
tached a tiny mirror, This 
mirror received the light 
through the first condens- 
ing lens, and was so ad- 
justed as to reflect the im- 
age of its grid upon the 
grid of the second lens. 
When the sender spoke into 
a trumpet to the dia- 
phragm, the vibrations 
caused the little mirror also 
to vibrate, and this in turn 
caused the image of the 
first grid to vibrate on the 
second grid. In other words 
the amount of light passed 
through the second filter 








On the Monday afternoon 
many honor irs degrees 
were conferred in the Arts 
Theater of the university, 
and among those upon whom the honor was conferred 
wes Prof. G. N. Lewis, professor of chemistry in the 
University of California 

Abstracts of the presidential address, which dealt 


with the electrical structure of itter, and proved the 


atom to be a minute model of tl solar system, with a 
minute nucleus of positive electricity in place of the 
sun, and negatively charged electrons in place of the 
planets, have already appeared in American technical 
journals, This article, there 


, fore, will deal solely with 
the novelties shown at the Exhibition of Scientific In- 
etrumen referred to above, many of these being quite 
new to the general pubiic 

rhe Frenophone is a friction-operated loud speaking 
telephone apparatus, in whiel mplification combined 
with great purity of reproduction is achieved, by utiliz- 
ing the friction that occurs between surfaces of glass 
The instrun 
type telephone earpiece receiver, in which a steel pin is 


I 


and cork onsists of an ordinary reed- 


soldered into the reed; a cork-faced steel pad on which 
the pin presses; a glass turntable driven by a clockwork 
motor; and a diaphragm at the base of a loud speaker 
trumpet. 

The output from a Burndept wireless receiver is 
supplied to the telephone earpiece, in the usual manner. 
Speech vibrations set up in the reed travel along the 
pin, and are imparted to the cork-faced dise. The 

} 


vibratory changes of pre re on the cork cause varia- 





tions of the friction, between the pad and the surface 
of the revolving giass turntable, on which it lies. It 
is usual to treat the surface of the glass with a special 
preparation, in order to increase this frictional grip. 
As the friction vuries with the speech vibrations, the 
pad is pulled more or less in the direction of rotation 


of the glass; end, by linking it to the center of a loud 
speal er di iphragm, the Tf! tional pull pre duces speech 
in the trumpet, very great! ignified. 

The Photophone, as its name implies, conveys sound 
by means of light, and is the invention of Mr.- A. O 
Rankine. Mr. Rankine produced it during the War fo! 


the Admiralty, and its usefulness to the Navy is obvious. 
Verbal messages can be sent by this device from ship 
to ship with absolute secrecy; for an enemy attempting 
to tap the message would be obliged to take up a 
position between sender and receiver and would thus be 
visible to both. 

In the instrument shown, the transmitter, or light 
modulator, was in St. George's Hall, whence the fluctu- 
ating light, concentrated into a narrow beam, pro- 
ceeded to the receiver in Room 29 at the Central Tech- 


Highly efficient instrument for assisting those with 
defective hearing, known as the Otophone 


fluctuated as the voice vi- 
brated the mirror. 

At the Technical Schools, 
100 yards distant, quite a different apparatus was set 
up. This consisted of a kind of camera, with a huge 
lens facing the all-important window at St. George’s 
Hall. The lens collected the vibrating rays of light 
sent out, and focused them on a plate of photo-electric 
cells (selenium), and thereafter the vibrations were 
translated back into the spoken words. Sunlight may 
be employed for this pur- 


passed over in traversing a line of printed type, each 
letter being indicated in the telephone by a character- 
istic motif, comprising successions of single notes and 
chords. Printed letters are thus translated into a 
sound alphabet, which can be readily learned. 

The printed page to be read, is placed face down- 
wards on a glass plate, supported on a suitable stand. 
Beneath the plate is a tablet of porcelain, pierced with 
an aperture to permit the passage of light upwards, 
and so through the glass on to the paper. The upper 
surface of the tablet around the aperture, is prepared 
as a sensitive selenium bridge, and is connected up to 
a battery and a telephone. The selenium bridge re- 
ceives only light reflected from the page. The light 
used is obtained from a small straight-filament electric 
lamp, placed beneath a rotating disc perforated with 
small holes arranged in five concentric circles near its 
edge. The disc is kept in rapid rotation by motor, 

Above the dise there is an optical system, which 
throws on to the paper an image of the lamp filament as 
it would be seen through the perforations in the disc. 
By this means the light that falls on the printed matter 
forms five bright spots in line, forming what is called 
the “scala.” Each spot is pulsating at a rate corre- 
sponding to the number of holes in the circle of per- 
forations to which it belongs, multiplied by the num- 
ber of revolutions per second of the dise. There are 
18 holes in the innermost circle, 24, 27, 30 and 36 in 
the other circles respectively, and if the disc makes 2144 
revolutions per second, the second circle of holes will 
produce 512 pulsations of light per second, correspond- 
ing to the vibrations in the musical note C. The 
numbers of holes given above are in proportion to the 
vibrations in the notes G, C, D, BE, G. 

The spot of light corresponding to low G is caused 
to fall on the lowest points of such letters as j, p, y, 
etc., the high G falling on the tops of capitals and of 
the high letters. The three intermediate spots cover 
the height of the short letters. 

Then there was the Otophone. This is the most 
efficient instrument yet produced for assisting those 
with defective hearing. It is the result of several 
years’ careful investigation by the Marconi Research 
Department, and it embodies the latest develop- 

ments in sound transmis- 





pose, and the effectiveness 
of the Photophone is limited 
by one factor only, the fact 
that light travels in a 
straight line. The curva- 
ture of the earth, for ex- 
ample, would quite pre- 
clude the possibility of 
sending a light message be- 
low the horizon. 

The Optophone is the in- 
vention of Dr. E. E. Four- 
nier d’Albe of London, and 
has been modified and de- 
veloped by Messrs. Barr & 
Stroud, Ltd., of Glasgow. 
Its purpose is to enable the 
blind to read ordinary 
printed matter, such as 
books or newspapers. This 
is accomplished by produc- 
ing, in a telephone receiver, 
a series of musical notes 
which take their sound 
character from the shape 
of the letters, as they are 
passed over by the instru- 
ment in traversing a line 
of printing. Its construc- 
tion and operation were de- 
scribed in these columns 








sion and reception. By aid 
of this instrument, those 
who would otherwise hear 
nothing can clearly under- 
stand all that is said with- 
in many feet of the instru- 
ment, and can enter fully 
into the enjoyment of a 
lecture or entertainment. 
The Otophone also relieves 
a deaf person of that feel- 
ing of deficiency which 
usually accompanies deaf- 
ness, and enables him or 
her to take part in a din- 
ner-table or drawing-room 
conversation, with ease 
and comfort. 


Study of Quenching 
Mediums 

HE object of a new in- 
vestigation started by 

the Bureau of Standards 
is to obtain more complete 
information than is now 
available on the cooling 
properties of the ordinary 
quenching liquids used in 
the heat treatment of steel. 
It is also hoped that some 








several years ago. Suffice 
it to say here that the in- 
strument depends again for 
its action upon a remark- 
able property of the chem- 
ical element selenium, the electrical conductivity of 
which, in its grey crystalline form, varies greatly in 
accordance with the amount of light to which it is 
exposed. In the Optophone, a selenium bridge is ex- 
posed to successions of sets of light pulsations, which 
vary according to the forms of the letters which are 


Friction-operated loud-speaking telephone utilizing 
friction between glass and cork, known as the 
Frenophone 


information bearing on the 
subject of dimensional 
changes, occurring during 
the hardening of steel, will 
be obtained. The prelim- 
inary wo~k has been devoted largely to setting up the 
necessary apparatus, but a few preliminary experiments 
have been carried out on quenching nickel cylinders in 
water with very satisfactory results, and as this work 
is now practically completed, it is hoped that rapid 
progress will be made on the main investigation. 
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Inventions New and Interesting 


A Department Devoted to Pioneer Work in the Various Arts and to Patent News 
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Still another tractor that walks—on its front legs, that is to say 


The Walking Tractor 

N this day of scientific progress it looks 

as if we were going back to first prin- 
ciples or to imitate nature in many 
things. And the latest case to illustrate 
this is an invention of Fritz A. Nilsson, 
a mechanical engineer of Stockholm, 
Sweden, Mr. Nilsson has perfected a 
tractor which has been tried and tested 
by the Agricultural Department of the 
Swedish Government. It is called the 
Itus motor tractor, and it moves forward 
hauling a load without the use of driv- 
ing wheels or caterpillar chains. In other 
words, the “Itus” is a walking tractor, 
using intermittently moving levers, or 
/ “legs,” which retain a fixed grip in the 


‘ ground, 


The power from the motor is trans- 
mitted through planetary gear and seg- 
ments, which produce a movement of 
these levers almost identical to that of 
a horse, when the animal is pulling a 
load. By thus imitating nature it is 
found that the weight of the tractor may 
be limited to the necessary weight of the 
motor and component parts of the appa- 
ratus, load 
against forward movements of this trae- 


because the resistance of 


tor will in an equal degree increase the 
grip of the lever-legs in the ground, and 
provide 
of the road or 


it is only necessary to shoes 


suited to the nature 




















Water-motor attachment for beating 
and whipping 


field on which the machine is to proceed. 

The general design of the Itus motor 
tractor, when built for heavy 
consists of a platform, on which the 
motor is carried. The front end of the 
platform is mounted on a pair of light 
guide wheels. On the back of the platform 
two sets of planet gear boxes are mounted, 
each with a pair of levers extending un- 
derneath the platform as legs. The planet 
gear boxes are connected to the motor 
by differential gears in such a way that 
one pair of lever-legs can move forward 
more swiftly than the other, which will 
allow the “Itus” to travel in any desired 
curve with facility. The movement of 
the lever-legs is timed so that two legs are 
always planted on the ground before a 
leg is raised. As soon as the leg is lifted 
from the ground, the movement is uni- 
formly until the midway 
point of the curve is reached, where the 


sery ices, 


accelerated, 


speed is five times greater and then grad- 
ually decreases, until the leg reaches the 
ground again, where the speed is the 
sume as at the beginning of the step. 
This movement is effected without cams, 
springs or chains by an ingenious direct 
gear-drive, 

When a small tractor, such as is used 
on a small farm, or garden, is wanted, 
the inventor has designed such a one 
but this is equipped with only one planet 
gear-box and one pair of lever-legs. This 
type is adapted for pulling one plow and 
the driver walks behind it. 


An Inexpensive Kitchen Servant 

HE other day we saw a water motor 

advertised in the newspaper and 
having had sad experience with similar 
devices we bought one and tried it out 
in our domestic laboratory—the kitchen. 
This water motor is intended to lighten 
the tiresome process of beating and is 
entirely successful. It consists of metal 
casing adapted to be serewed to any 
standard threaded faucet as one would a 
garden hose. The water under pressure 
enters the casing, actuates the miniature 
turbine, and escapes by a spillway pipe 
at the side. In some cases, particularly 
in apartment houses, there is no thread 
on the faucet as there is no lawn to 
water. To make the motor usable in 
this instance, an adapter containing a 
rubber washer is provided. This adapter 
is secured to the faucet by three set- 
screws and our engraving was made in 
our photographie laboratory using the 
idapter. It worked beautifully, but not 
so when we tested it further at home. 
The bottom of the tap was not entirely 
round as was determined by a soap im- 
pression of the orifice, so another plan 





was adopted to prevent a leakage of the 
water and consequent reduction of pres- 
sure, 

A second adapter was therefore bought 
for 50 cents and made the tap in reality 
a screw tap. This consisted of a small 
length of rubber secured to a 
threaded collar adapted to receive the 
rotating sleeve on the motor-casing. The 
rubber is shoved on the tap and is tight- 
ened by a band secured with a thumb- 
screw. In practice it was found quicker 
to apply this rubber on the faucet each 
time rather than to unscrew the motor. 
Any fruit jar of the so-called “Mason” 
variety will answer and we only have to 
screw the jar to the motor and push the 
rubber on the faucet, give one turn to 
the thumb serew and start the water 
flowing. The beating rotate at 
high speed and beat cream, eggs, pan 
cake batter, mayonnaise, custard, malted 
milk, frosting or If the jar is 
not needed as in cake batter, a bowl 
answers perfectly well. If the Mason 
jar is broken another can be secured 
from the five and ten. A motor of this 
kind saves a great deal of drudgery and 
costs nothing unless you have a water 
meter and is even worth while in that 


hose 


arms 


sauces, 


case, 


A Means for Increasing the Effi- 
ciency of Steam Radiators 
pe esthetic reasons, and also because 

it has become a custom, the radia- 
tors employed in heating buildings are 
usually painted with aluminum or bronze 
paint. From the viewpoint of obtaining 
the maximum amount of heat from a 
radiator of a given size, this is one of 
the most inefficient paints that can be 
applied. Tests in progress at the Bureau 
of Standards on the emissivity of sheet 
iron covered with white paint, enamel, 
and aluminum paint show that the alumi- 
num paint emits only 27 to 30 per cent 
as much as a nonmetallic paint on 
enamel. 

It has been generally known for some 
time that aluminum paint is not so good 
a radiator as a nonmetallic paint, some 
published data indicating that the emis- 
sivity of aluminum paint was about 75 
per cent that of a nonmetallic paint, 
such as iron oxide. With increase in 
age and other deterioration, the surfaces 
used in the present test would increase 
in emissivity, but it is evident that for 
efficient service we should educate our- 
selves so as to become accustomed to the 
use of nonmetallic paints, such as the 
oxides of iron, chromium, white paint, 
ete., for metal radiators. 

















Ordinary rocker converted into a 


temporary wheel chair 
A Wheel Chair from Any Rocker 
inwalids 


NIEW homes are fre fro. 
k The unexpected accident 
makes it necessary for 
be brought into the house 


tion has been brought o 
enced nurse of Indianapolis 








rr n exm 


Indiana, t 


take the place of a bersome wheel 
chair when necessity demands, It makes 
any rocker a wheel chair in a very few 


} 


minutes. Is attached by felt protected 


clamps to the rockers. The foot board 


adjustable to suit the comfor of the 
user, and in every respect the invention 
provides a satisfactory invalid chair, 


Is the Piano Keyboard Obsolete? 


HERE are some things which have 
become so well established that it 


never occurs to the least 
us to study out a way te improve them 
One of the keyboard f the 
piano, But Dr. Moritz Stoehr, the recent 
inventor of the device for 
and recording 
typewriter, is not a conservative 
cian, 
another invention 
keyboard for the piano. th 
been made on this piano have shown that 


these is 


musie caller he music 


Now he has come forward with 
an improved style of 
have 
a musician can very readily adapt him 
self to the change. In one test 
of unusual ability sat down before the 
new piano without ever having seen one 
and played several 


a planist 


intricate selections 

















Doubling up the piano keyboard to halve its length 























— 
Fruit-jar sealing without paraffin or 
rubber rings 
with the same facility as on the regular 

key board 
The new Mehlin keyboard is double. 
The inventor, whom we have already 
named, could see no reason why the keys 
Observation 
of many musici: playing the 
piano showed him that-a few struck the 


of a piano need be so long 


ns while 


keys near the fallboard, but most used 


! 


only a small part of the key at the front. 
Hence, the result we see in the photo- 
gray practice has had to 


make up for the fund: 


graph Diligent 
mental defects in 
the regular keyboard, while the new re 


duction in size of the keys does not 


bring the fingers any closer together 
than in the case of stringed instruments. 
Dr. Stoehr, who lives in New York City, 
States that a keyboard of 39 by 51% inches 
affords ample room fer the player's 


fingers. Another advantage of this is that 


it affords two pianos in the space of one, 


To Deul with Cling-stone Peaches 
ago vccompanying drawing shows an 
electrically driven pitting saw for 


eutting and removing stones from cling 
peaches The device consists of a rap- 
idly revolving saw, in front of which are 


two knives A and BE fv means of the 
nuts shown at C, C, the upper knife is 
adjustahie enabling it to be used on large 
are slipped 


¥ 1 1 
or Sthlui: peu hes. The peaches 


on to these knives and moved forward 
toward the revolving saw. As the peaches 
are forced along between the two knives 
the fruit is cut almost into the stone. 
The operator keeps feeding the peaches 
in between the two knives which forces 
the forward peaches into the revolving 
saw, which cuts the stone completely in 
two, the two halves dropping out into 
proper receptacles. By means of the de- 
vice shown in the man’s hand at the 
right, the stones are then quickly re 
moved from the peack halves. The device 
consists of a piece of.steel with saw 
teeth as shown at G. This piece of steel 
is given a vibratory motion by means of 
an electric motor driving a flexible rod 
H. The operator picks up a half of a 
peach with the left hand, and removes 
the stone by using the steel with saw 
teeth like a spoon, passing the piece of 
steel around the half of the stone, the 
vibratory. motion cutting the stone from 
the peach. 


[ 

















The envelope-sealing machine that is 
indifferent to the envelope’s size or 
thickness 


A Friction Seal for Fruit Jars 

HE procedure of sealing fruit jars 

with parattin or with rubber rings is 
familiar to every housewife, and doubt- 
less few of them have suspected that 
there might be an easier or simpler way 
of preventing the entrance of air to the 
contents of the jar. We illustrate an 
outfit for which just this greater sim- 
plicity and ease is claimed—not to say a 
word about greater economy. When the 
tin cover is forced down tight, in some 
such way as illustrated, the double 
friction surfaces adjust themselves to 
one another in such a manner that leak- 
age in either direction is impossible. To 
open, a screwdriver or similar instru- 
ment is used; and with ordinary care, it 
is stated that the same cover may be 
used repeatedly, 


Telephone Silencer for Navy Use 
DEVICE known as _ the _ hush-a- 
<% phone, which has been successfully 
used in business offices, has recently been 
found of interest to officers of various 
Navy Departments, particularly of the 
United States and Great Britain. 

One advantage sought, is to enable 
control officers located in close proximity 
to be able to transmit firing data with- 
out disturbing each other. The effect 
being to talk as if in a quiet room in- 
stead of each contributing to the clamor 
of ‘phone talk. 

Another advantage gained, is that sur- 
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Pen and Pencil in One 
1 ERETOFORE we have been in the 

habit of carrying a fountain pen 
and in addition a mechanical pencil. 
Now ingenuity has developed a combina- 
tion fountain pen and mechanical pencil. 
What we carried as two articles we can 
now put in the pocket as one. There 
will be some pocket unloading when the 
new device becomes generally known. 


Thermal Opalescence in Crystals 
N a recent issue of Nature, Mr. C. V. 
Raman of Calcutta, describes experi- 

ments to determine the thermal opales- 

cence in crystals and the color of ice in 
glaciers. If a block of clear ice, free 
from air-bubbles, striae, or other obvious 
inclusions, and having flat sides, be held 
squarely and a narrow pencil of sun- 
light concentrated by a lens be passed 
through it, the track of the pencil shows 
a beautiful blue opalescence. It is ad- 
visabie not to use a very highly-con- 
densed cone of rays, as this would cause 
internal melting of the ice with forma- 
tion of cavities which reflect white light 
and distract the eye. A dark background 
should be provided against which the 
track may be viewed. With small or 
irregular lumps of ice, the observation 
may easily be made by immersing the 
ice in clear distilled water contained in 

a glass flask which is painted black out- 

side, windows being provided for ingress 

and egress of light and for observation 
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When the peach and the stone refuse to part company, this little machine 
demonstrates that indirection may sometimes be the shortest way around. 
It cuts the stone in half, and then frees the peach separately from each half. 


rounding noises of machinery or gun fire 
is kept out of the transmitter, producing 
a more “quiet wire.” 

The improved hearing resulting from 
a quiet wire, increases the certitude of 
accuracy in transmitting firing data, 
being analagous to the commercial ap- 
plication where accuracy in transmitting 
orders for the buying or selling of stocks 
and bonds, quotations, train despatching 
and orders for merchandise, is secured 
by use of the hush-a-phone. Errors in 
this work are costiy and their elimina- 
tion productive of efficiency and economy. 


One Machine to Lick All 
Envelopes 

HE necessity for automatic sealing of 

envelopes is felt in every large office, 
but it has not always been found possible 
to get a single machine which, without 
tedious adjustment, would take all the 
sizes of envelope which a given office 
sends out. A new apparatus will seal an 
envelope of any over-all size and of any 
thickness, without adjustment. Its op- 
erating speed is 40 per minute. Proper 
tension between roller and moistening 
roll is secured by means of an adjustable 
bracket, the envelope to be sealed being 
drawn between the two. The sealed en- 
velopes are stacked under a metal plate 
which is heavy enough to give the pres- 
sure needed to make the seal effective. 


of the opalescent track. Even with ice 
which at first looks unpromising owing 
to internal flaws or inclusions, portions 
in which the blue opalescence is not over- 
powered by disturbing effects may be 
picked out. A suitable orientation of the 
block with reference to the direction of 
the incident rays is often useful in avoid- 
ing reflections from cavities in the ice. 

The atomic scattering of light in block- 
ice demonstrated and measured in these 
experiments should certainly be capable 
of being observed on a large scale under 
suitable natural conditions. Indeed, it 
is well known that masses of ice in 
glaciers and icebergs often exhibit a blue 
color, and it appears to the writer very 
significant that the circumstances in 
which natural ice shows a blue color are 
precisely those found to be necessary in 
the laboratory in order that the blue 
opalescence due to internal scattering 
may be satisfactorily observed, that is, 
that the ice should be of the maximum 
clearness and transparency; in either 
ease, air-bubbles, striae, and other in- 
clusions obscure the effect sought for. 
The inference that the phenomena arise 
in the same way seems legitimate. <A 
different explanation of the color of nat- 
ural ice has been put forward by Tyn- 
dall and other writers, that is, that the 
color is simply an absorption effect. 
However, it appears that the latter view 
presents fundamental difficulties. Prima 
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A single writing tool that plays the 
part of fountain pen and pencil 


facie, no substance can exhibit color in 
its own body except as the result of in- 
ternal diffusion or seattering. Color due 
to simple absorption can only be per- 
ceived when a luminous object is viewed 
through the substance, and even then it 
is the source, not the absorbing medium, 
that appears colored. 

The absorption theory thus leaves it 
unexplained why clear ice should exhibit 
any color at all. Indeed, it would ap- 
pear that the color of ice is often very 
conspicuously observed when the light 
traversing it has no chance of reaching 
the observer’s eye directly. Thus, for 
example, in his lecture on ice and 
glaciers, Helmholtz deseribes very vivid- 
ly the experience of the Alpine traveler 
‘who, traversing the broken surface of the 
glacier along a narrow ridge, looks down 
into the crevasses on either side and 
observes their dark blue walls going 
down to the depths. It is obvious that 
in such a case as this, the light filtering 
down into the solid mass of transparent 
ice forming the glacier through the 
superticial layers or otherwise, has no 
possibility of returning to the observer 
above save through internal scattering. 

The natural view to take is, therefore, 
that the blue opalescence is the real 
cause of the color of transparent ice ob- 
served under such conditions, the absorp- 
tion of light in traversing the medium 
tending merely to diminish its intensity 
and make it of a more saturated hue. 


Safety Clamp for Wire Rope 

gee fastening wire rope a clamp 

with a U-bolt and _ self-tightening 
cam which cannot slip or crush the cable 
is now being manufactured. The clamp 
is applied square with the cable and 
tightened with a wrench. A feature of 
the device is the use of a grooved cam 
which serves the double purpose of pro- 
tecting the cable from the concentrated 
pressure of the U-bolt and of providing 
an eccentric movement which causes it 
to increase its grip as the cable turns it 
under pressure. Only one clamp is re- 
quired for each cable. The self-tighten- 
ing feature automatically compensates 
for the shrinkage of the cable under load, 
and merely grips the tighter as the load 
increases. 


ne 


Novel clamp that grips wire rope in 
a slip-less grip 






























—_ 









— 





JANUARY, 1924 

















The spotlight that keeps its beam at 
the side of the car 


The Safety Spotlight 
HE elongated lower lamp in this new 
spotlight floods the side of a car and 
the road over which it passes with a 
flood of light. This makes less danger- 
ous the passing of another car on a dark 
country road. 

Each light can be operated indepen- 
dently from a switch on the dash. With 
such a light there is protection for the 
driver of a car as well as the man ap- 
proaching. 


A Machine to Meet the Rabbit 
Plague 
Cy; WAY to deal with rabbits, the 
great Australian plague, is to dig 
up their burrows. This, however, is 
largely a loss of effort, for the rabbits 
reopen the burrows as fast as the workers 
can destroy them—if not faster. Mr. E. 
K. Bowman, of Wargundy, has invented 
an interesting apparatus that attacks the 
problem from the other side. He fills up 
the holes instead of digging them out, 
and he does this by machine. Roughly 
speaking, what he has is a tractor that 
earries two tanks, one of earth and one 
of water. The earth is kept replenished 
by a digging element attached to the 
machine. The earth from the one tank 
and the water from the other are mixed 
by a _ revolving concrete mixer, and 
passed down a chute, from which the 
mixture is directed into the burrows. 
After drying, this mixture sets like ce- 
ment; and the animals make no effort to 
reopen the burrow, 


An Angle Machine for Unusual 
Jobs 

LITTLE machine that can do a 
great deal of heavy work of an un- 
usual nature is an angle and bar bend- 
ing machine which has just been per- 
fected. The machine is equipped with 
dies and gages which eliminate the neces- 
sity of laying off stock and make the 

















The new angle bender, and some of 
its work 
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production of duplicate angles and bends 
easy. It performs an unusual variety of 
work. 

The bender will bend angles of any 
degree, round and flat stock; will bend 
angle iron after cutting V in wing of 
stock at bending point; will bend flat 
stock edgewise, and with U blocks will 
bend perfect U’s and hooks. It has the 
following capacity: Bends flat stock hot 
up to 2 by 1% inches, rounds and squares 
up to % inches; bends flat stock cold up 
to 1% by % inches, rounds and squares 
up to % inch; bends flat stock hot 14 
by °4 inches and under edgewise; bends 
angle iron up to 2 by 2 by 44 inches by 
eutting V in wing at bending point. 


Proper Steel for Automobile 
Bumpers 
HE bumper of an automobile has not 
been ordinarily regarded as a por- 

tion of the car which should need in- 
corporated in it any special grade of 
steel or any particular scientific atten- 
tion. In many cases a properly bent 
strip of cold-rolled steel or even a piece 
of steel pipe has been used. 

Considerable attention has been de- 
voted to this part of the car recently. It 
has been found that, unless the bumper 
is of the proper material and properly 
heat-treated, harm to the car is likely to 
result. For example, if the bumper is 
too rigid, a collision may break the 
frame of the car and if it is too frail in 
resistance to a blow or impact, much 
damage may follow. 

Recognizing these facts, automobile in- 


have been cured. Ten years, however, is 
a very long time for experimental pur- 
poses, and interesting experiments are 
now being carried on with mice and 
flies. If the disease does not occur in 
ten weeks in the case of mice, it has 
been eradicated, while in the case of 
flies, the time can be measured in days. 
Hence these experiments will shortly 
give knowledge which would require an 
exceedingly long time to acquire by the 
treatment of human beings. 

Two general methods are being fol- 
lowed today in the use of radium in 
medicine, The first is the use of radium 
sulfate put up in needles, tubes and 
plaques. The needles most widely used 
are the 10 milligram non-corrosive steel 
needle having a diameter of 1.5 milli- 
meters and a length of 29 millimeters 
(about the width of a pin head and a 
trifle longer than the ordinary pin), and 
the 5 milligram needle having the same 
diameter with half the length. The barrel 
of these needles is bored out to provide 
a radium chamber into which the radium 
is inserted. Asbestos packing is then 
placed next to the radium, the eye is 
inserted and then soldered into place. 

In the treatment of disease these 
needles are buried directly in the affected 
tissue and left until the required radia- 
tion has been delivered. 

A second method is the use of radium 
emanation which is the first disintegra- 
tion product of radium and a gas. This 
necessitates the use of a solution of some 
radium salt, preferably the bromide, 
which is unstable. The radium solution 
is usually placed in a closed container in 

















Two views of the Australian machine for filling rabbit burrows 


surance companies are now specifying 
a bumper of steel or special material, 
worked or heat-treated so that the steel 
will meet certain specifications—made of 
a material which will pass certain im- 
pact or shock tests, closely approximat- 
ing general or standard service condi- 
tions. 


The Uses of Radium 

T was early discovered that radium 

broke down successively into emana- 
tion, radium a, radium b, radium ec and 
radium d, gaining equilibrium with these 
decay products in approximately thirty 
days. During this process of disintegra- 
tion, three rays are given off—alpha, 
beta and gamma. The first has little 
penetrating power and is stopped by a 
sheet of paper. The second is more 
penetrating, while some of the third will 
penetrate ten inches of steel. Shortly 
after the discovery of radium it was 
found that the last two rays were de 
structive to certain kinds of cells and the 
medical use of radium in the treatment 
of various conditions is built around 
this susceptibility of the cell to the 
action of radium rays. 

Many different conditions are treated 
by radium, including cancers and tumors, 
although radium is also used in much 
less serious conditions; for example, the 
removal of birthmarks, warts and ton- 
sils. 

At present extensive work is being 
done on cancer. Except in very ad- 
vanced cases, this disease can be ar- 
rested, but the big problem is to prevent 
its recurrence. In case it does not recur 
in ten years, it can be considered to 


a safe with a tube leading to a pumping 
and connecting apparatus, the gas being 
pumped off and collected in fine glass 
capillary tubes. These are sealed off by 
flame and imbedded in the tissue-like 
needles except that needles are extracted 
while the glass spicules are left in. The 
radioactivity in these spicules loses 16.5 
per cent the first day, 16 per cent of the 
balance the second day, and so on, be- 
coming entirely inactive in thirty days. 


Shees Shined for One Cent 
mM? of us are familiar with the var- 
ious “Penny-in-the-Slot” machines. 
We can now add to the number a ma- 
chine which makes it unnecessary, it is 
claimed, to spend five or ten cents a day 
for a shoe shine which is not really 
needed except that the shoes need a 
dusting, and the wearer has scruples 
against using his handkerchief for the 
purpose, besides exerting what to some 
persons is too great a physical effort. 
All one need do now is to drop a penny 
in an automatie shoe-brushing machine, 
place the foot beneath the rapidly re- 
volving brush, and in half a minute the 
shoes are cleaned from mud and dust, 
and the original lustre of the dressed 
leather is restored. The brush, which 
revolves an ample length of time to thor- 
oughly cleanse each shoe, is a specially 
made affair of the same type used at 
shoe factories in putting the final finish 
on shoes before shipment. 
fhis machine will not shine a shoe 
that has nothing on it with which te 
work; but it will, however, keep Sun- 
day’s shine bright and clean for a sur- 
prising length of time, if used regularly. 

















The illuminated keyhole for illumi- 
nated people 


The Self-Finding Keyhole 

HE Amalgamated Association of 

Joke-smiths of America has not yet 
given official consideration to the ques- 
tion whether prohibition applies to its 
members; and until it does so, 
which depend for their point upon the as- 
sumption that the hero—or the goat, in 
the more 
“jangled” are still within the law. In 
the present instance, we shall let each 
reader supply his own humor to go with 
the accompanying picture. The photo- 
graph in question depicts a recent Ger- 
man invention—the luminous keyhole. A 
rectangular frame around the hole, coy- 
ered with radium paint, lends precision 
to the efforts of Heinrich Beerguzzler to 
bring about a connection between key 


jokes 


slightly 


usual case was 


and lock, and thus to get into his resi- 
dence in the wee small hours without 
arousing the neighborhood. Theoretically 
the device is outlawed in America, but 
from the recent utterances of the Gov- 
ernor of at least one of our states, we 
judge that it might find considerable local 
applicability. 


Rail Car Used in Building Dam 
HE Georgia Railway & Power Com- 
pany has one of the most complete 

and comprehensive plans for hydroelee- 
tric power development in the country. 
The first development was at the Tallu- 
lah Falls in 1913, then came the Mathis 
Reservor and the Burton Dam. The 
Tugalo Development Dam is about 400 
feet below the point where the Chattooga 
and Tallulah Rivers urite to form the 
Tugalo. Two more developments are 
planned to come later. In order to build 
such an enormous dam and power house, 
approximately 1000 men moved to this 
site, forming quite a village with their 

















Saving yesterday’s shine with a 
penny-in-the-slot machine 
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The trouble-shovel that is easily 
carried in the car 
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juice remains where it belongs—inside 
the pie. The pronged wheel, as it is run 
around the edge of the pie, trims off at 
the same time all superfluous dough. The 
result is a pie that doesn’t stick to the 
pie-plate, but does stick tu the ribs of the 
happy consumer. 


A Spade for the Mired Car 
aes getting the stranded car out of 

the sand and mud, a shovel is some- 
times the finest little tool imaginable. 
But carrying in the automobile a shovel 
that is more than a toy, presents its dif- 
ficulties. One solution is illustrated here- 
with. This shovel is very far, indeed, 
regular spade, sub- 


trick is that the 


from a toy; it is 
stantially made. The 
size and the length of the handle are 
such as to enable it to be carried be 
neath the car seat without folding the 
handle. With an unbroken handle, much 
greater strength and digging 
efficiency are obtained. And, wrapped in 
its shipping and stowed beneath the 
seat, it travels without any rattle. 


greater 


Three Guns for the Price of One 
FYVUE average sportsman returns with 
| a gun weighing apparently ten times 
as much as it did at the start of the 
hunt. It is rather fortunate for him that 
there has been placed on the market a 
combination arm that ean be dismantled 
minuté and distributed 
thereby lessening the 
dead weight of a complete gun. 

This welcome weapon is a combitygtion 
repeating rifle, target and small game 


in about one 


about his body, 
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The Shock-Proof Accelerator 
Pedal 

HE difficulty. of keeping one’s foot 

steadily on the gas on a rough road 
is claimed to be overcome in the accel- 
erator of new design which we illustrate 
in the accompanying drawing. To feed 
the gas, the feed button is touched with 
a light pressure of the gas, and depressed 
until the desired speed has been gained. 
Then the foot is allowed to rest in a 
natural position on the foot treadle. 
Without exerting any pressure whatever, 
the weight of the foot alone on this 
treadle is sufficient to cause friction be- 
tween the lower surface of the treadle 
and the friction shoe, and thus to hold 
the gas in the same position. The gas 
flow is retarded by allowing the foot to 
come back, as with the ordinary accel- 
erator. The new pedal is applied: in 
sizes suitable for all cars. 


The Haber Process of Ammonia 
Synthesis 

IE early experiments of Haber, like 

most of those which have served as 
the foundations of great industrial un- 
dertakings, were made with a _ purely 
scientific object, and with no technical 
applications in view. The resuits ob- 
tained, made it clear 
that the basis of an important technical 
process could be found in ammonia syn- 
thesis, and further work was undertaken 
with this end in sight. 

In 1908 the Badische Gesellschaft 
placed at Haber’s disposal all the means 
requisite for the further progress of the 
research on the synthesis of nitric oxide 


however, soon 
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Details of the accelerator pedal that 
gives a rest for the foot 


reached. By the use of new catalysts 
the temperature was lowered to 500-600° 
under a pressure of 200 atmospheres. In 
1913, the process was taken up by the 
Badische Gesellschaft, but an account of 
the main scientific results was also pub- 
lished. The work of Dr. Bosch speedily 
led to the successful introduction of the 
synthetic ammonia process, and in the 
period 1913-1920 the capacities of the 
German factories rose from nothing at 
all to 1,500,000 tons per year. 


For Vending Grease and Oil 
ye machine for the vending of 
L thick oil and greases, especially to 
automobiles, is being put upon the 
market. It consists of an easily move- 
able frame supporting an inflatable con- 
tainer, or tank, holding about 50 pounds 
of lubricant upon a spe- 




















cially designed forward- 
and-backward 
ing scale which shows at 
once the totals and units 
contained and sold. This 
scale is fitted with a 
protecting release. From 
the bottom of the tank 
extends a hose ending in 
a special spring nozzle 
for safe delivery of con- 


register- 








f: his site is about twelve miles 
fre é line he So hern Rail 
way nd a standard-guge railway goes 
fr main line f we dan At the 
junction point a station has been erected 
ind 1 ed Tugalo This about six 
miles nort Toeeco 

rhe Georgia Railway & Power Com- 
pany proved its progressiveness again by 
putting into service rail motor-car on 
this ‘ of tra lx 
t I Tugalk sti l 
and lam. This truck 
is 5 n of standard 
1 ke rar ped with " 
cai id " take-and 
ri bowly The front of 
thre 1 S mounted on 
a fou eel pivotal 
pony truck The reat 
wheels ire regular 
wooden ! k wheels 
fitted w steel loc 
tive re The stee . 
gear of the truck is con 
nected to the hand-brake rigging which 
acts on the front wheels. Thus the foot 
brake functions on ne re r wheels while 
the steering-wheel ipplies the special 
brake 1 the front por trucks. The 
truck uls regular freight cars and flats 
equip] dl Vill is to ir pussengers 
plus freig track works its way 
th: ha ver iutiful section of the 





country and the truck travels fully four 


teen miles before reaching the dam site. 


No More Juiceless Pies 
YHE old-fashioned housekeeper will 
‘I recognize, in the attached picture, the 
modern version of an ancient device—the 


pie-crimping wheel. Mrs Newly wed, on 


the other hand, may have to be told that 
the purpose of the little wheel on the 
end of the handle is to seal the two 
crusts of the pie together so that the 

















The latest pie-crimping wheel 


The three-in-one-firearm, assembled for use as pocket pistol, 


pistol, and pocket pistol. ‘The change 
from an accurate, well balanced pistol 
into a long range rifle is made by simply 
removing the 714-inch pistol barrel and 
screwing into its place the 20-inch rifle 
barrel to which the forearm is already 
fixed. A butt stock is then attached by 
means of a single screw or bolt and the 
rifle is complete for effective work it is 
The weapon 
is as easily changed into a pocket pistol 
by substituting a three-inch barrel. The 
slide on the receiver is fitted with a fold- 
ing pistol and rifle sight. With the leaf 
laid down it is an open pistol sight of 
the navy type, and for use with the rifle 
the leaf is raised and the arm is then 
equipped with a peep sight adjustable 
for range by means of a slide. The bolt 
lock is easily depressed by the thumb of 


claimed at 450 yards range. 


the operator, and drawing the bolt to the 
‘ear extracts and ejects the empty shell. 
sy moving the bolt forward a cartridge 
is fed from the clip into the chamber, 
and in the same movement of the bolt 
the arm is cocked and ready for the next 
shot. It is said that there is one im- 
portant feature which is particularly 
valuable when this weapon is used at the 
target range. The breech can be left 
open until the very moment of firing as 


it has safety catch which, when it is 


raised, makes it impossible to discharge 
the arm or move the bolt, as the trigger 
is entirely disengaged. The manufac- 
turers also claim that this arm has all 
the desirable features of a single shot 
weapon without the loss of power 
through the escape of gas true of re- 
volvers and automatics, 


in the electric are which he had begun in 
1907, but his proposal to undertake re- 
search on the synthesis of ammonia was 
received with open doubts as to the po- 
tential value of the method. The nitric 
oxide synthesis, in cooled ares under 
reduced pressure, and in flames and ex- 
plosions, were not found suitable for 
technical application. The judgment of 
the technical chemists of the Badische 
Geselischaft had been at fault, since 
ammonia synthesis was ultimately a very 
real solution of the problem of the eco- 
nomic utilization of atmospheric nitro- 
gen. 

Ramsay and Young in 1884 had found 
that with nitrogen and hydrogen in pres- 
centigrade, no 
ammonia was produced. This was found 
to be incorrect, and traces of ammonia 
Other catalysts 


ence of iron at S800 


were detected. were 
tried, and from the results it was evident 
that an equilibrium state was attained, 
from which it was possible to calculate 
the yields at other temperatures and 
pressures, No further 
made, however, since it was judged by 
the technical experts to be impossible to 
carry out the reaction on the large scale 
at the temperatures required and under 
the very high pressures indicated by the 
calculations. . 

In 1906, measurements under pressure 
were for the first time carried out by 
Nernst and Jellinek, and in 1908, Haber 
in conjunction with Dr. Le Rossignol 
began experiments at higher pressures. 
The technical chemists were still un- 
favorably inclined towards the process, 
although practical yields had now been 


progress was 


rifle and target-and-game pistol 


tents to car or container. 

The makers claim that 
the machine weighs all 
materials in and out exactly; that it is 
cleanly, easily movable and dirt-exelud- 
ing; that it will deliver any specified 
amount of contents to any gear-box ex- 
actly, and will check up sales or contents 
at any time exactly. 

















An oil- and grease-vending machine 
that gives accurate measure 
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N THE present state of astronomy, discov- 
‘| eries within our solar system are rela- 
tively rare, and circumscribed in their 
scope. All the greater worlds appear to 
have been already conquered, and those 
which remain to be found are so small 


that we can hardly call them “worlds” at all, though 
the title of planets we cannot deny them, 

Of these little ones, enough and to spare are already 
known. Since Piazzi discovered Ceres, on the first day 
of the nineteenth century, the list of the asteroids has 
steadily grown—slowly at first, then faster, and finally, 
in the last three decades, by leaps and bounds, until the 
number of those whose orbits are known well enough 
to justify listing and naming them is 
thousand, 

In the old days of visual observation it was no easy 
matter to discover a new planet—though we know that 
there were plenty to be found. The observer had to 
make himself a chart of some likely region of the sky 
(along the ecliptic, near which all the 
larger planets lie), by weeks of labor; and 
then he had to go over this region again 
and again, looking for any faint star-like 
speck which was not upon his map, and 
which might then turn out to be a plane- 
toid which had moved into the field since 
the year before. 

But nowadays we apply the principle of 
scientific management. We work by ma- 
chinery, and it might almost be said that 
certain engage in “quantity 
production” of asteroid The 
method of this change is, of course, photo- 
graphic. If we use a suitable lens, giving 
us good star images over a wide field of 
the sky, our chart, which is as necessary 
as ever, is made automatically for us in a 
couple of hours’ exposure—and far more 
accurately and completely than could be 
done by the old method in a month’s labor. 
Comparison of two plates, taken at differ- 
ent times, will reveal any planet which 
has invaded our field, and this comparison 
too can be made mechanicaliy by the aid 
of that ingenious instrument, the blink 
microscope. Here we put the two plates 
into our apparatus, and so adjust them 
that the same region, as pictured on the 
one or the other, can be seen alternately 
by shifting a little mirror, without moving 
the from the Make this 
alternation of images rapid, and put the 
plates in that the star- 
images in the two appear in the same posi 
tion in the field of then 
will appear fixed, while any object which 
has moved, or changed in brightness, 
tween the two dates of exposure, will seem 
to flicker or “blink” in a very conspicuous 
fashion, To pick out a few such objects 


close to a 


astronomers 


discoveries, 


eye eye-piece., 


their carriers so 


‘ At 11 o'clock: 
view : the stars 
At 10 o'clock: 


be- 


among ten thousand stars, or more, becomes then an 
easy matter. 
Quantity Production of Asteroids 
But the asteroid-hunter need not even go to the 


trouble of providing himself with this somewhat costly 
He can make the asteroid identify itself. All 
that is requisite is to prolong the exposure over several 
hours—guiding the while with an auxiliary 
to make sure that the camera remains always pointed 
exactly right. The are then round black 
dots upon the negative, while the moving asteroids ap- 
pear as streaks, or trails. The off chance of mistaking 
a defect in the photograph for a planet may be elim- 
inated by using a pair of cameras and photographing 
the region in duplicate. 

Yet this device is imperfect; for the light of the stars, 
which not concerned with, is concentrated into 
sharp images on our plate, while that of the asteroids 
which we are hunting is spread out into a trail—so that 
the fainter lost. Better results can be 
obtained by adjusting the movement so that the camera 
follows, not the stars, but a point moving at the average 
rate at which an asteroid might he expected to shift 
its position. The stars will then be drawn out into trails 
and the planets will appear as dots (or as short trails 


accessory. 
telescope 


star-images 


we are 


ones may be 


At 10% o'clock: Jan. 14. Southern Horizon 





By Professor Henry Norris Russell, Ph. D. 


if they are not moving quite at the estimated rate, or 
in the estimated direction). 

In this way the discovery of these tiny bodies becomes 
a matter of routine. 
them—at many of 


It is almost too easy to discover 
that found 


least, those are so “vet 


lost” again. To calculate an orbit, with whose aid we 
can relocate and reobserve the planet a year or two 


later, we must have observations—at least three in 
number—separated by a fortnight or so. Too often the 
moon comes around, fogging the plate with its light; or 
bad weather intervenes, and when the next good chance 
the newly planet can no longer be 
found—perhaps because we have not looked for it in 
the right place. perhaps because it has grown fainter. 

The number of planets which have thus been found 
only to be lost again runs far into the hundreds. They 
are not permanently lost, though. Very often, when a 
good orbit can be caleulated for a newly discovered 
planet, it is found, calculating backward, that it 
been observed before (sometimes twice before) among 


comes, discovered 


has 
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Jan. 7. 
Jan. 22. 
At 9% o'clock: Jan. 29. 


NIGHT SKY: JANUARY AND FEBRUARY 


the “lost” objects—and that the old observations can 
now be used to their full value. 

Sometimes a planet away from us, even after 
it has been observed well enough to permit an orbit to 


A first orbit, based on a few observations, 


gets 


be caleulated. 


is never very accurate. Small errors in the original 
measures are enormously magnified by the extrapo- 
lation to the next opposition, and the planet, when 


found again, is usually not at the predicted place, but 
near it. If, however, it is not picked up again for three 
or four this uncertainty may grow to such a 
degree that are at a loss where to look, and may 
not pick it up at all. 


years, 


we 


Planetoidal Prodigals 

Several “lost” planets of this sort were found among 
the earlier discoveries, made by direct observation. One 
by one, however, they have been picked up again, unex- 
pectedly, by the powerful modern means of discovery— 
their identity becoming known only when their orbits 
were computed afresh, and found to coincide with those 
of one or another of the lost planets. A particularly 
interesting case of this kind happened about a year ago. 

Professor Watson, in the year 1873, discovered an 
asteroid of moderate brightness, for which he obtained 
observations covering three weeks’ interval, and com- 


At $ o’clock: 
At 8% o'clock : 
At 8 o'clock: 


puted an orbit, and to which he gave the ciassical name 
Aethra. It was seen at once to be remarkable, on ac- 
count of the great inclination of its orbit, nearly 25 
degrees, and its great eccentricity, 0.58, which made its 
minimum distance from the sun less than half its max 
imum, At the next couple of observations the planet was 
not observed, probably because it was much farthe 

from the sun, and fainter—and later it could not |} 


found at all, and was put upon the “missing” list, where 


it remained for nearly forty years. Why this happened 
was shown clearly in 1916, by the calculations of Alte 

who found that, by small changes in the observed pos 
tions, quite within the possible errors of observation 


the calculated period might be changed by two or three 
months either way—enough to 
lution since the discovery and loss of the planet. 
ing but a happy chance could find it again: and the 
chance happened in December, 1922. 


amount to a whole 
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brighter had for years ind 


side of sun, and so looked 
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when its orbit had been cal 


quite clear 


discovered 


came that it was 
just the same path as 
1873, and 
This rediscovery 


first 


was indeed the missing Aethra 


leaves the 
hundred 
ered, all the lost 
to the fold. 
Aethra 
run of these little planets. 
average length 
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270 


no gap 


Tnong 


asteroids to he discov 
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Its period is of 
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four years and one 
average distance 
million not 

its great eccentricity brings it at perihelion 
within 155 million 

nearer than all but 
thousand others: while its aphelion dis 
tance of 345 million miles is again ey 
but a few. At a 
which we came close to hay 


its from 


sun 


miles, is remarkable: but 
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miles of 


two or three of 


ceeded by perihelion 
opposition 
ing a year ago—it is but sixty million 
miles from the earth, and appe 
than the ninth magnitude, which 


bright for an asteroid. At 


— 
rs brighter 
is pretty 


aphelion, even 








at opposition, it is fainter than the thir 

teenth magnitude. This is far from pla 
ing it out of reach of powerful instru 

ments, once we know where to look for 
Feb. 6. but explains why it was not picked up by 
Feb.14. Chane until it came neur her again. It 
Feb. 21. actual diameter may be roughiy estimated 
at fifty miles—which is more or less like 


the general run of asteroids. 


The planet has been well observed durin; 
the past year, and there is no danger of 

its getting lost again. Theoretical workers will have 
fine time with it, both in calculating its orbit and in 
working out the perturbations due to attraction of the 
planets in the forty-year interval since its first disco. 


ery. The rather costly calculations involved can he 
financed in this case, for Professor Waison, who di 
covered about a dozen other asteroids, provided in his 
will for a trust fund to take care of future observations 
and calculations regarding them. 
The Planets > 

The star-map will have to stand on its own feet this 
month. Mercury is an evening star until the 12th and 
a morning star after that date, but is too near the sun 
to be seen except at the very beginning of the month 
and near its close. Venus, an evening star, is becoming 
conspicuous. She sets at 6:50 P. M. on the Ist and at 


§ P. M. on the 3ist, and is far brighter than anything 
else in sight. Mars is a morning star in Libra and 
Scorpio, rising about 3°15 A. M. in the middle of the 
month. Jupiter, too, is in Seorpio, about 15 degrees 


farther east, and rises an hour or so later. Saturn is 
in Virgo, and comes into quadrature west of the sun on 
the 23rd. Uranus is in Aquarius, setting at 9 P. M. in 
the middle of the month. Neptune, in Leo, is approach- 
ing opposition, and observable most of the night. 
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fh Jaen the iying chart of motor- regarding passenger-capacity.. The entries in this col- cooperation of Motor World. In such instances the 
nial I vho knows approxi umn, however, necessarily are somewhat out of numer- name of the car is preceded by an asterisk (*). The 
ii for a car to see at a ical order, since their arrangement must follow that of information then given pertains to the model that was 
\ price-range which he the open cars. In the final column, an attempt is made being marketed on November 22nd—which may be that 
s viven with reference to indicate what other bodies than the standard “phae- of 1924 or that of 1925. 
‘ n in a general on” (touring car) and sedan are offered. The abbre- The prices and other data, even when supplied by the 
\\ we est ms are viations used in this column are: R. (roadster, speed manufacturers, ure, of course, subject to error and to 
‘ rf e tab Che ster, etce.), C (coupe), B (brougham), Sp (sport mod- change without notice 
I é fr hicl els), S (sedan or similar closed models, aside from the To the reader searching for a luxury car it should be 
e | p ears, and standard sedan), 7 (seven-passenger open or closed pointed o that the last six entries among the four- 
] p tl ble odels excluded from the two preceding columns by cylinder models ure separated from their predecessors 
ir} s d the presence there of five-passenger bodies), Lim (lim- by a wide price-margin, are of large size and 
Ui e 1 eu Tw Cylinders,” ousine). In some cases the number of bodies offered power, and compete with six-cylinder cars of parallel 
or { f re ranged strictly ind the difficulty of classification are such that we price, rather than with the more reasonably priced 
‘ ! idard open model have simply remarked “Various.” fours, man using the chart as guide to the 
| yi ‘ ve pussengers The data are for the better part supplied by the purchase of a first car will also observe that the more 
n fol) | f 7 nufacturers. In cases where the maker has failed to expensive of the ordinary fours and the less expensive 
lace 1] day's spond to repeated request for the information, and of the sixes cover the same price-range, and that within 
! S I ilso stated where we are assured that the car is really on the this range both groups should be considered by a pros- 
d I e same convention market, we have compiled the missing data. with the pective purchaser. 
) yas hy = . . 
PASSENGER CARS 
TWO CYLINDERS 
Prices, Standard 
S.A.E. Wheel- Tire Models Other 
Rating base Size Open Closed Models 
Ha H ver, P 5 . , 9.8 90 28x3 $ 250—2 $. None 
FOUR CYLINDERS 
¥ Detroit Planetary Tranmission cs SBS 100 30x 3% 880 685 R, © 
St L, g, M , P 15.6 102 30x 314 1) 785 R, C, Sp 
0 a Toledo, O Model “91"..... i Sa ae 19.6 100 30 x 3! 195 TOD None 
C) Detroit 21.7 103 30 x 3! 495 795 R, C 
G Detroit te ; See ee ee 100 30 x 3! 520 835 R, C, Sp 
Mie 'D IN sus ( .Air-Cooled: Two Sp eds “ 5 11.3 108 3,4 600 FOO None 
= ~ Ne Lor ( ¥ 27.4 110 4 6S5 None 
Ove . Toled 0 sRUOGGE “ES ccceck 19.6 106 by 695 seta None 
Mi Detroit 21.0 109 + T95 1195 Various 
1) Lr I detroit 24.0 116 t 880 1250 Ss 
1) lint, Mic 19.6 108 t SS5 1850 R, C, Sp 
1) -New York 24.1 109 t S90 1865 Various 
N . Kenosl Wks ada enaen wares Ns ward Garcia a oc. | on 112 4 935 1445 Various 
I; 1 Nc x 9. «: a acthen a etal elected \lso Sixes ween os oom 109 4 965 1495 Cc, R 
N i isville, Ky Pe Cs nc cwhadewenegemeae 19.6 112 4 975 1175 C, Sp 
{ PROD iccktnaneas eneeenaes 19.6 112 4 975 1295 None 
Ss I tor Oo 22.3 112 } OSD ‘wwe R 
I Mikhart, Inc Also Sixes 21.0 112 t 995 1425 B, Sp, S 
(; BN a a di a a dn“ x hae we ee os ae ea ea gee 21.7 112 } 995 1445 Various 
B (‘hicag Also Sixes 112 4 1065 1525 ; 
I I M 18.9 112 4 1095 1595 R, C, Sp 
I I ville, N . 21.0 112 } 1150 1450 None 
VW IK oledo, O Model “64 Sleeve Valves 21.0 118 } 1175 1450 None 
a DPE. 60000500 6400000400000 REb A 16.9 115 4 1175 1750 RB. C, Sp 
M ti st wn ee eT hase 12.0 100 3! 1200 a R 
W K Pol O -Model “67”; Sleeve Valves.... 21.0 124 tly, 1325—7 1995—7 None 
s Cole d -Sleeve Valves; Also Sixes ee 22.5 125 tls 1595 195 Various 
Ii. ¢ Ss Im DE « ¢a6 a6« 648 eed \lso Sixes oenw a eee — y 120 $14, 2250 oe None 
S l ipol ee MES wan weeadwnn'e To tt 130 114, 2790 3490 Various 
Re Loganspor I scria ns as a a pridehvay oe a 30.6 131 114 3200 1000 R, Sp 
R Kalam Mich .Also Sixes. 28.9 126 1! 3485 1650 R, 7, Sp 
R ( 0 eee ee ee a ere es 12.1 118 4 DITO” None 
br l yr Isl ( N. ¥ cae P 25.6 125 41 4000 Var, Closed 
SIX CYLINDERS 
dle ! .Lansing, Mic ; 18.2 110 4 750 1095 Various 
i pn Ginkasts 86 ohn oaadeeee By Huds Co.; Ne Six 16.0 110% t 850 975 None 
Ster . New London, ¢ 29.0 114 4 850 985 None 
Onk m ce, Micl 18.9 113 t 945 1395 Cc 
( .Detroit Light S 23.4 115 t 995 1495 (C, S, Sp 
St Se Ber I Light Six 23.5 112 t 995 1550 R, C 
I) Flint, Mi 233.4 115 } 1025 1465 R, C, Sp 
( ! Cleveland ben ° . eet ‘ 22.6 112 } 1045 1365 Various 
Jewe Detroit ._By Paige Co . 25.4 112 4 1065 1495 R, C, Sp 
Aub Auburn, Ih Model “6-43” 24.4 114 } 1095 1595 C, Sp 
} Detroit . . By Maxwell Co.;: Short Models 25.4 117 t 1185 54) Sp 
F I t, Miel sa ih lt fae sel NA thin : 27.3 120 t! 1195 1985 R, C, Sp 
Ande I Hill, S. ¢ en UE wedi , 23.4 115 t 1195 1695 Various 
Nas! I h Wi ..Short Models: Also Fours. . 25.4 121 i 1240 2040 Various 
\ \I ne I TVR rrT ry, TPL LC oa 24.4 118 t 1275 1895 Various 
i ay it SR i Oe ai as oe oe 9.6 126 114, 1295 1375 7. S, ete. 
S i port, I Model “10”... j _ rr 117 } 1295 1595 R,S, Sp 
B Flint, Mich SI Model: Also Four 27.3 120 } 1295 1695 R, S 
M st I M e] 6-40 1 115 4 1295 1695 R, C, Sp 
I) Ric a wird ah ek Ho nc ae ae oes kas Mee 4 115 1 1295 1795 B 
Hay . Kokor Ind t 121 tl, 189 R, 8S, Sp 
( | k () 4 116 4 1895 7 Various 
c Detr t By Maxw ( Long M els 4 122 } 7 2005) 7 None 
r> » o 4 , Sp 
a I Mix soe , 120 4) 1985 C Rr 
Stude th Be Ind Special Six’ t 119 } 2050 R.C 
P Flint, M ; 120 {1 22.95 R, C, Sp7 
B Kal M Ry Roamer ( t 118 4 1850 S. Sp 
DE Elkhart, I Also Fours , 118 } 1995 S, B, Sp 
H Elkhart, I a 120 ! 2295 R, Sp 
Bus Ch Also Fours 118 t None 
. . = i 1 > 7 @ 
Chandl Cleveland New gear-shift: see page 29.4 123 For av, f, SP 
| c ir-shift : I r $14, 1785 7, Lim 
Reggs Kansas City oe 120 1 eet None 
My St. Louis Models “6-50 } 118 1 1885 t, C, Sp 
Hansor Atlanta, Ga 3 121 4 95 1995 None 
Bour-Day Shreveport, La Peed dee bane CeCe 45 O 126 114, 1500 ap 7 
Columbia Detroit 6D Te raced cathen pea 3 115 4 os 1995 Cc 
A pperson . Kokomo, Ind 2 A BS acne se wend 0 120 $ 1535 2200 None 
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PE giWe Svewed awakes De oo wes eee Long Model; Also Fours...... 27.3 128 b -~4 Various 
PE cchkecides.cmreene Cb TEENS 6.6 asc dbelee seb beknb ncinban 46 mek ase sao.06 nes 26.3 121 Various 
Pe ccc cee naceeesedne pO el errr rrr rrr rer errr rT Tere ee ee ee ee 27.4 120 dy LB, Sp 
ere ES, UR! oor 6 nine SE SEE ed Cede ences AO ee 27.5 121 C, Sp 
SPOTTY Teeter NS SP rer ee kee er eer eee 25.3 24 4 7 Sp 
A eee es ES EGR Sco: lk ee 25.4 22 % Lb, Sp 
ERE rere ee re = — eer tr re 27.3 22 None 
CE eee re ae ee oer errr ry 23.4 117 None 
arse rr os ES Per ere Model “Mx” a ee pe eg 26.3 120 R,C 
WE o-dhis 6-60 ven se censons aed UI, -BUMMss ons wa ke 6:0 0.6.0 cig pe Gemhians 6b 6 6.004.006.0598 0Ks 25.4 126 4 Variou 
TCR CT TTT South Bend, Ind. ere oer “Big Six” TPS A Ee. Pad Ome 36.2 126 b R, ¢ 
NED, 5 keds son cenwen Sidney, N. Y.. p Rin pierwig o9's + ea ARe 64 F. 515-4. PRA eS0e'e She 25.4 121 None 
ae bine k omngee ia ON io np 5a Sd kee CE OME wbladt0 acme 7.3 128 2 7 S, Sp 
*American .. «aw ae 00 a EY ES Gis ina bk Soe he ke EN shee a a0 50 a0. wee A 127 2 Various 
*Washington caine Seer! === RP RERE Se be ee SOG Said aaa, Kimora see OL J 116 None 
ear 50500 6e6ene tty Wiles v0.0  iasceseeeModel “X* 3 122 R, C, Sp 
NE coca cn cand one hee COUOMMORGVENIG, ENG... 0.0 ccc ccvcccrcvedeecescccccscccsesstoere 4 125 b Various 
SS eee ears ee Cleveland SPR ee eye fee te eee se 122 % No 
Franklin ... ib in eco d ok a ORIEL IY. Dick was 22's op de eI (0:54 6.000 ewes ee - 263 115 Various 
Sterling-Enight .........s0.8 eS se eel Uh eee rrr 25.4 125 b b, Sy 
. sa aiipaeer Pe ll Ee err er LS) eee a. 120 R, Sy 
*Jordan ... Fa sed anne Cleveland ..... Seer te, espe arg 3.3 124% ‘y Non 
R & V-Knig eee er a TS rere. aS eer ree 4 124 > C, 7, 8} 
National . Pn eet Indianapolis ....... ...eeeAlso Fours ey 4 130 b t R, C,7@ 
*Stearns-Knight ............. ge Pere reer ere Also Fours....... 3 130 6 Various 
Paige ek ae wee ale Qik abe eee eer rrr eS ee ee ee ee Oe aa ear ae eee .] 13 o> 7. B, Lim 
TE «dseee ua ‘ ee lO ree” 0— kk eee tt te andl dart m4) 132 7 None 
DE .a0keeenccemerwaas ot occccccccnceencsrs0ctee ae ¢ Aamo Mights..... ) 126 b Variou 
Holmes ...... ee aaa ell OE jr ae 4 126 » 7 Cc. & © 
| eee lO CR er ee Oe eee ee rere od 128 ’ Rn, 7 
Premier alae aia 6o:-4. Posh a ee ee EET PCT EE COTE o 126% b -_ me Fs 
4k De eee Indianapolis ........... . Also Fours. Pee oe ; : 4 126 b None 
Packard .. ee ee eee Detroit ..... ae -Model “133”; Also FE ights. see eee 33 b 7 Varicu 
ret rere eee Kalamazoo, Mich............ ..Short Model; Also Fours...... 29.4 126 b Variou 
Varion 
ES PE a ar NS DE PEPE EN De Re EL OE ER ee Ree ee 33.8 136 - -, Po + = 
. ere ith Sree oe oe ae yl! eee rere a ren oe 27.3 132 b CG 
Crawford ... were, meen NE” RRR rea ot ee Pe ee eae me eee eee 31.5 138 None 
Crawford- Dagmar » ni mr a GS MEME Gocco. S:Eclelia wera aa ealnalbia mh d One aed Bae . dL5 158 Sp 
Winton ; niniland icmeael oon OAR ee ee ee er a 33.8 132 Various 
PPE U Tere eee oe ee ee Short Models.... ak. <icl 115 5 or None 
Nk gg dian me ee Kalamazoo, Mich............. Long Model; Also Sy ee 29.4 138 b 3950 1250) None 
Ore eee i. a Seer ees Eee ies ee 132 aitrd 4700—7 Sp 
ere rere ee i a a ee a as a i ae RC cn he kd, on gta calli 38.4 132 4150 5500 i 
DE de dascadiise see asame Kes SE, | OR gnc to > ae oe ee ae 31.5 144 1HOO—4 er None 
Pherce-ArrowW ...cccccceccsees Buffale . ‘ Ce eT ee ee ee eee ee ees oe 38.4 138 §250—4, 7 G900—4 Various 
MECH ONIOD onc cverccens IN OE 0 i aa as cas bi nae enihad ahaeae 48.6 140 5600 6600 Various 
Stevens-Duryea .........+.6 scdiiiees REESE ee Te CORE eee eee Tere 47.0 138 (000—< OG75 iin . ” = 
Locomobile $41 41aenbaeaa ..- Bridgeport ...... Se eT OE Ee TTT 142 iw TOO . Var elosnd 
PROUS-HOFES 2c ccccccccvvsees EE, SEs x +<:cawne Seabee etedehsos 0486400006 senda 18.6 143% 10900 12800 Variou 
EIGHT CYLINDERS 
| ee LL ORO LETT TCR Te - Be * >a ae ee 120 ; 1595 Variou 
SO scalnndnnn phen em es Srna sae Pg > a ners 124 i 1795 Variou 
CEE bvccn ees errr pI 56/556 bos RKAGOC PECESERR EDI WSK EINE 6 HOS OKEED 1274 2175 ( 
Wills Ste. ¢ ‘laire 5 de Ge. ade ee IC - aca ol Rides Spee aa odie iad Wiciareid adieu us 127 4 2475—7 q 8) 
ee ee se odd Je cate ssa ks ek uc te RON alah arta sr Ud S66 bs mad ie 127 4 2500 Non 
Peerless évnun@ee Sg a a ea i a ols aha eee ate 128 i »G90 None 
Apperson Parr lll GS ee SO ere 130 RO) Non 
Cadillae voceces men és sh ca TTT ee ee ; a6 bi 132 O85 Various 
Packard . PITT: eee Model 136; Straight Eight..... 136 5650 R.«C. Lim 
Lineoln . ee. reer rer i  ) ee 136 SSO0—A4, 7 Vay 
Packard . ere . Detroit eT ee eee |... +eModel * “143”: Str: night E ight. 143 2850—7 7 Fton 
Lafayette ead . Milw: aukee ; 5 ee a ree a ye eS eh Soe ae ew Pare rae 132 1000 R.7 
Cunningham ' ee: 0lLUlUll”COC eee Open Model..... PS er ee 182 6200 es Va 
ee Cee Eee rr cere. le ee 134 6250 TSO0 Va 
Cunningham .. aa — teen rene ° MOIR c's o Sc icaae wows 142 7600 Various 














COMMERCIAL VEHICLE 


We have been unable satisfactorily to classify these trucks, speed-wagons, ete., into several groups, according to their tonnage ratings. The ambiguity of many rating 
(11%,-2 tons, 214-3, ete, ete.), and the degree to which these ambiguous ratings overlap each other and overlap any limits which might be set for the several groups. makes such 
an attempt out of the question. We have finally concluded that the average truck-buyer using this list as a guide will feel that the price he can pay lies within more rigid 
limits than does the capacity of the vehicle which he requires; and that therefore the best ends will be served by a single list, in which all commercial vehicles will be entered 
in the order of their price. Attention is called to the unpriced trucks of numerous makes listed at the end. 


_ Practically all truck manufacturers put out vehicles of various capacities, and so will be found at various points in the list. No attempt at cross-references is made in this 
connection. Those trucks which are made in but one model are indicated by a dagger (+). Some prices are for chassis only and others inelude cabs, ete.; but we have not this 
formation in enough cases to attempt its inclusion. 
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Recently Patented Inventions 
Brief Descriptions of Newly Invented Mechanical and Electrical Devices, Tools, Farm Implements, Etc. 








Pertaining to Aeronautics 


GLIDE R.—W. INHELDER, 58 W. 92d St., 
New York, N. Y. Among the objects of this 
invention is to produce a motorless heavier- 
than-air machine which is so constructed as 
to permit of the carrying of an operator and 
the maintenance of the machine in flight for 
an appreciable length of time by the utiliza- 
tion of air currents. A further object is to 
provide manually adjustable wings constitut- 
ing climbing surfaces and a foot actuated 
elevation controlling rudder, whereby the 
operator may readily control the machine 
after a take-off. (See Fig. 1.) 





Pertaining to Apparel 


BRASSIERE.—I. PANgs, c/o Star Bras- 
siere Co., 30 W. 15th St., New York, N. Y. 
The invention relates to a combined brassiere 
and camisole, and has for its object to pre- 
sent a construction wherein the garment may 
be quickly and easily applied or removed by 
the person using the device. A further ob- 
ject is to provide a brassiere having an open- 
ing near the front and a plurality of securing 
members together with a flap for presenting 
a continuous smooth surface over the fasten- 
ing members at the front of the garment, 

FASTENING DEVICE FOR CUFFS.— 
A. L. THORNTON, Box 559, El Paso, Texas. 
The object of the invention is to provide a 
fastening device which cannot be accidentally 
detached from the cuff although adapted to 
be easily applied to or detached from the 
cuff by the person using the device. The de- 
vice is simple yet ornamental and attractive 
in appearance, it is also durable and may be 
easily manufactured. 





Chemical Processes 


CARBURANT FOR ALCOHOL.—J. | M. 
A. CHEVALIER, P. Bourcer and H. Rec- 
NAULT, c/o J. M. L. Chevalier, 11 Rue de 
Mademoiselle, Versailles, Seine-et-Oise. The 
invention relates to a process of carburation 
of alcohol, the object of which is to furnish 
the alcohol with volatile products rich in 
earbon and capable of imparting to it a 
calorific power comparable to that of petro- 
leum benzine. The process is characterized 
by the addition to the aleohol of volatile oil 
of resin of a mean density of 0.890 and a 
light oil of acetone. 





HOW MAY A PATENT BE OBTAINED? 


LL proceedings in the Patent Office, the ministerial department of the 
Government created for the purpose of carrying into effect the right 
of protection of inventions given by the Constitution, are governed by 

the provisions of the Revised Statutes. Where the latter do not specifically 
control, the Rules of the Patent Office itself apply. To obtain a patent the 
inventor, or if he is deceased, his executor or administrator, must make appli- 
cation to the Patent Office in the form prescribed. The application consists 
of a petition to the Commissioner of Patents praying for the grant of a patent, 
a written specification of the invention, an oath regarding the applicant’s 
inventorship, in most cases a drawing, and more rarely the application is 
—o by the deposit of a model or of specimens. The application 
must also be accompanied by the payment of the Patent Office fee. The 
actual scope of the invention, of which the patent affords a monopoly, is 
defined by the claims forming part of the specification. A patent claim is the 
definition in words of the actual patentable invention in question. It is prob- 
ably the one most difficult expression in the English language to formulate. 
It must be clear, terse and precise. It must not be too limited and it must 
not be too broad. As a general proposition, the shorter a claim, the broader 
its scope, for it must be remembered that every patent claim must be con- 
sidered in its entirety and, therefore, every element or feature included 
therein is a definite limitation. That a patent may disclose far more than is 
actually patented therein will be readily understood when it is considered that 
in order to make clear the actual and specific advance in the art involved in 
the invention, it may be necessary to show it in combination with a great deal 
more that is already old in that art. The progress of an application through 
the Patent Office, its so-called prosecution before the tribunals of the Office, 
is often a complicated one. The Patent Office Examiner cites as prior art the 
nearest references in the form of issued patents or other publications, reject- 
ing some or all of the claims originally presented. Thereupon the applicant 
has opportunity to present new claims, to modify those already before the 
Office, or otherwise to correct and amend the application until finally the 
applicant and the Examiner are in accord as to the scope of the invention 
which may be patented. As much of this procedure is hedged about with 
technical considerations, rules and regulations, it is most essential that the 
application be prosecuted by one thoroughly skilled and experienced. 


























Electrical Devices 





REFLECTOR AND LAMP SUPPORT 
R. S. Brapitey, 256 S. Bunker Hill Ave., 
Los Angeles, Cal. The invention relates to 
lighting fixtures. An object is to provide a 
support for a_ reflector and ineandescent 
lamp, which will permit of the lamp and 
reflector being adjusted to various positions 
whereby the light from the lamp may be 
utilized at various angles to best advantage. 
The support is simple in construction, easy 
to manufacture and very effective in carry- 
ing out its purpose. (See Fig. 2.) 

CALLING DEVICE.—W. L. WHIDDEN, 
Box 75, Morgan Hill, Cal. This invention 
relates to calling devices for telephone ex- 
changes and is designed principally for small 





or the 40 drop camp boards used by the DRY-CELL PRIMARY BATTERY.—W. 
United States Government. The object is to} S. Dor, c/o Doe Electrical Device Co., Day 
substitute for the dry batteries used for| and Water Sts., Kent, O. Among the ob- 
ringing or calling an induction coil, utilizing | jects of the invention is to provide a dry- 
its alternating high-voltage current for ring-| cell primary battery arranged to permit the 
ing the bell, thereby saving from 48 to 60) user to readily replace a used-up cell by a 
batteries. new one, and to revive the battery, in case 
MOTOR-DRIVEN CIRCUIT CAR- | its energy is run down, by merely adding 
RIAGE.—S. H. SHARPSTEEN, Tenafly, N. J.| Water to one of the dry-cell elements. The 
The invention relates to electrical distri-| battery is particularly serviceable for use in 
bution, and particularly to means for dis- | Portable flash lamps or hearing devices, 
tributing the same through a traveling mem- THERMOSTATIC SWITCHING DE-| 
ber to a second traveling member, and has| VICE FOR ELECTRIC IRONS.—F. Jrr- 
for its object to provide a construction| san, c/o N. M. Eddy, Alpena, Mich. The 
wherein the eleetrie current may be sup-]| main object of this invention resides in the 
plied in any quantity at a minimum cost|provision of a thermostatically operated 
over a maximum area. By this invention of | switch constructed to open and break the | 
universal circuit carriage, current may be) electric cireuit at a predetermined tempera- 
distributed for railroad use, canal naviga-| ture, and means combined therewith to pre- 
tion, stone quarries, lumbering and agricul-| yent the switch from being closed again 
tural purposes, with an arrangement where-| yntil the iron has cooled by a definite | 
by the vehicle utilizing the current is per-| amount. Another resides in con-| 
mitted movement in any direction. | structing the switch in such manner that it 
ELECTRIC IRON.—J. eg and A.| may be at any time released manually. 
Heprricn, e/o C. W. Froessel, 931 Broad- 
way, Brooklyn, N. Y. An object of the inven- | 
tion is to provide means whereby an electrie | ——— 
iron ean be mounted on a stand and when METHOD OF AND APPARATUS FOR 
disposed thereon in a particular position will | SUPPLY ae WATER TO IRRIGATION 
but when dispose d}| DITCHES.—G. T. PEerEerRs, Columbus, New 
The ain of the invention is to| 














obiect 





_ Of! Inter est to Farmers ss 


receive heating current, 
in a different position will not receive the | Mexico. 
heating current. A further object is to pro-| provide a method and apparatus of the char- 
vide a stand with which electrical mechan- | acter described whereby an adequate and} 
ism is associated for automatically turning | uniform supply of water may be had from | 


| St., Raymond, Wash. It is the 


times, irrespective of flood or drought, a con 
duit leading to the irrigation ditch te supply 
the water. 

MUZZLE.—C. M. RASMUSSEN, 
Deschutes, Ore. An object of the 
is to provide a light weight muzzle with ad- 
justable means for controlling the grazing 
activity of an animal, so that the quantity 
of grass or other ssible to the 
animal varies as required during different 
seasons and under different con ditions, 80 
that the animal may be prevented from eat- 
ing excessive quantities and the consequent 
“bloating.”” The device when in position does 
not chafe or interfere with the movement of 
the animal’s jaws. 

HARVESTER 
TION.—M. D. Kast, 
dleton, Ore. An object of the invention is to 
provide a frame construction which permits 
a proper leveling of the frame reg: 
the angle or side hill inclination, and which 
maintains the wheels in a vertical position 
and the frame relatively low to the 
and at the same distance from the ground 
at all leveling positions. This frame permits 
of a proper leveling either on fist ground or 
on the hillsides or inclining surfaces 


Box 34, 
invention 


vegetation acces 


FRAMI CONSTRUC 
616 Calvin St., Pen 


irdless .of 


ground 





Of _General Interest 


ANT TRAP.—J. w. PoLiock, Soldiers’ 
Home, Sawtelle, Cal. The invention relates 
particularly to a trap designed for catching 
ants, an object being to provide a trap of 
this character from which an insect cannot 
escape, and designed in such a manner that 
ants or other insects are induced to enter. A 
further object is to provide a trap which will 
be simple, practical, easy to clean and inex 
pensive to manufacture. 

COMBINED STORM SASH AND WIN 
DOW SCREEN.—B. F. Lapv®, 802 Duryea 
object of this 


| invention to combine with a window screen a 
storm sash which will prevent rain coming 
through the sereen, and thus enable the win 


dows to be always open and sereened during 
a storm. It is also an object that the com 
bined sash and sereen be to be 
easily positioned in the runway of the lower 
window sash. (See Fig 3.) 

STATISTICAL RECORD AND FILING 
DEVICE.—F. W. WoGtom, 151 Beach St., 
Arlington, N. J. It is the inven 
tion to provide a statistical record and filing 
system whereby a complete and accurate ree 
ord of all transactions between a manufae 
turer and a customer, together with the na- 
ture of the article, ete., may be kept. It is 
a further object to provide means by which 
an entry clerk may keep the record complete 
and up to date. It is not necessary for him 
to make different entries in different ledgers, 


adapted 


aim of this 


| the folder comprising record sheets for in- 


dexing merchandise bought and sold, sume 
mary and reeapitulation, thus saving a great 
amount of bookkeeping. (See Fig 4.) 

CLAY SHINGLE BLOCK AND WALL 
CONSTRUCTION.—A,. HaArponcourt, Jr., 


| 103 Park Ave., New York, N. Y. The in 


vention has for its object to provide a build- 
ing unit of clay, preferably formed hollow 





























telephone exchanges, such as private branch | on the current. the water-bearing sand of a river bed, at all|/and aiso formed as an interlocking block 
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Fig. 1. Motorless glider designed and patented 
by W. Inhelder 














Fig. 3. B. F. Ladue’s storm sash, combined 


Fig. 2. Freely adjustable lamp supporter in- 
d with window screen 








vented by R. S. Bradley 




















Fig. 4. improved bookkeeping system devised 
F. W. Wogtom 
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Fig. 5. Hat and garment protector patented Fig. 6. G. T. Morris’ ventilated cover for Fig. 7. Novel window-shade assembly invented Fig. 8. Dispensing machine for cold bottled 

vy J. J. O'Leary containers by W. F. Church beverages, the invention of J. H. | 
pl ‘ ! sim ected through one or two nozzles by merely | stock so that verification may be made at| made of a resilient material whereby it will 
late DI t terproo turning the central feed tube. any time by a person not thoroughly aec-| readily conform to the tongue 
ne pe const! FOUNTAIN BRUSH.—J. V. Hveruer, | quainted in the stock room. WALL CONSTRUCTION.—J. A. Lyncu, 
t ck being « S1Z 526 59th St., Brooklyn, N. Y. The inven- SCALE.—M. M. Munk, 3436 Mt. Pleas-| Leonia, N. J. The invention relates more 
dimet ; that of tl hingle | tion relates to combined containers and ap-| ant St., N. W., Washington, D. C. One of | particularly to a wall construction formed of 
wall construct plicators for s juid or past coating sub-| the foremost objects of this invention is to| brick of the ordinary type combined with a 

DETACHABLE HANDLE FOR|staneces such a shoe or stove polishes.| provide a scale for weighing letters and | special form of building block. One of the 
BROOMS W. H. Zacury, H hres St.| Among the objects is to provide a brush or| other small objects. Another object is to| primary objects is to construct the wall so 
and Southern Ry., Atlanta, Ga. 17 ven-|dauber which includes means for the accom-| provide a cheaply manufactured scale which | that between the inner and outer surfaces 
tion h ts object te ea om | modation of a supply of polish, and means | consists of a few parts stamped out of sheet | there will be provided air spaces for the pur- 
havi detachab be | for feeding the same as needed, and means/| metal and bent into proper shape, and to} pose of eliminating moisture. 
positive und rigidly SSO vith the] for shutting off the feed to prevent waste;/ provide an arrangement of fulerums pos KEY CHAIN REEL.—T. J. Morrison, 
broom s whie of simple and d means for replenishing the supply. sessing a degree of yieldability which pre-| 367 W. 123rd St.. New York. N. Y. The 
durab onstruction eas iched to the MEANS FOR OBTAINING SPHER-| vent the seales lever from jamming. general object of the invention is the pro- 
broom ud 1d compar y expensive |TCAL RELIEF IN PICTURES.—A. E. FLY SWATTER.—H. W. MANGoLp and) vision of a compact reel and easing, provided 

fact BERTELSON, 171 W. 23rd St., New York, N. Y.| A. M. MANcorp, 442 So. 9th St., San Jose,| with extensible means for holding a key 

H. M. Eriran, Ojus, Fla. The] An object of the invention is to provide aj} Calif. An important object of the invention | chain or the like, the device operating to re- 

relates te ring ti especially | device in whieh a picture drawn upon a/is to provide a fly swatter having a handle, | tain the extensible key chain in its extended 

id r trapping mic ts aud the like. | flat surface having two dimensions may be| the forward portion of which is formed with | position for unlocking a door, and in a man- 

An pe t object is t le a wide| viewed through a transparent plate and given | an elongated loop about which a striking| ner that may be operated to draw the ex- 

treadle plat ch tonl is an apron|the appearanee of a picture having three! element such as a piece of rubber is extended | tensible key holding means into the casing, 
to keep ] f tl but also | dimensior the third dimension representing | and the striking element is provided with| and hold the keys close to the body. 

wt ict mem t the rat| depth, concave cylindrical lenses of various | attaching portions secured to the body both HAT PROTECTOR.—J. J. O'LEARY. 

or ! st s thereor rap will be| powers being employed to produce the re-| inside and exteriorly of the loop whereby 4! F{jets Lane. Glenside, Pa. This invention 

spru \ further I ele 1} sult. positive connection is provided between the has for its object to provide a simple, econom- 

bait specially ! e receive FASHIONED ANKLE AND ARCH) Striking element and the loop. ical and efficient covering for hats or gar- 

loose I SUPPORT \. PosNeR, 149 Roebling St., X-RAY FILM HOLDER.—A. HALLEN-| ments whereby they can be very easily stored 

RUG AND PROCESS Mm MAKING) Brooklyn, N. Y. The invention has for its | BERG, Fargo, N. D. An object of the inven-| away and protected from dust and dirt, the 
SAME.—R. S. Marnt t] Filmore St.,| object to provide an ankle and arch support | tion is to provide a device having means for| garment being not only stored within the 
Cor M An ol ! iventior re especially designed for inserting in| holding an x-ray film in a desired position | protector, but also firmly supported. The 

1 | sion of a proce forming ots or shoes of standard makes and sizes| within the mouth of a patient, and for in-| protector is so constructed that it may be 
rug \ by t \ be rnamer fashioned to provide an aid to the foot icating to the operator the exact position of manufactured at a very low cost. (See 
tal, 1 viceable | e ¢ mical t rticularly when the wearer is exercising, | the film, whereby the rays can be so directed | Fig. 5.) 

I etur W } center of tl limbing, golfing, skating, or indulging in| that the shadow east on the film will con VENTILATING COVER FOR CON- 
rug ill hay Te " flat sur sports liable to strain the foot, the device | form in contour to the selected object which TAINERS. G. T. Morris. c/o Wm. 
face y by puckerii buckling-up will| especially supporting the ankle bone. is opaque to the rays. Wayne, Missoula, Mont. The invention ré 

be prevented. FOLDING STOCKING STRETCHER. PLUG.—L. STePHEnNs, 508 3rd St., Mari-|lates more particularly to containers em- 

CANNING DEVICE I. RANCADORE and H. A. BERENDSEN, Langor, Pa. The in-| etta, Ohio. Briefly stated this invention re-| ployed for transporting milk, cream and the 
L. Pecoraro, 687 Locust St S Jose, | vention relates to a stocking stretcher which | lates to a packing plug preferably formed of | like. One of the primary objects is to pro 
Calif. The invent elat general to} unfolded presents a proper form which a/|a single piece of wood or the like and hav-| vide a container in which the interior will 
t] ‘ try nd particularly to a| stocking may be positioned for stretching | ing a plurality of segmental sections adapted | be at all times in communication with the 
device f cilitati | packi f food | a drving and whe not use may be; to be moved longitudinally with relation to/ exterior, to afford proper ventilation of the 
! “t stri ‘ s, asparagus or folded to a compact body and easily stored. ich other so as to inerease the cross sec- contents. It is a further object to so con- 
tii ke, W h for the r f conveni- The device is simple, may be quickly folded | tional area of the plug. <A further object is struct the cover for milk containers that the 
ene ’ y pack < ling pos ind unfolded 1d may be adjusted to ae-| to provide a plug which is of highly simpli- gases generated within the container may be 
tion w t piece rranged stantially commodate gs of different sizes. fied construction. discharged therefrom. (See Fig. 6.) 
parallel to « mother; th vice is used| FTANDBAND OR PROTECTOR FOR! HAIR IRON.—J. P. Caneavrt, c/o J. E.) WINDOW SHADE.—W. F. Cuvrcu, 
— S . issemblit roducts befor BASEBALL PLAYERS.—E. Korse, c/o) Rose, Atty., Box 275, Port Arthur, Texas. Mrs. Mary M. Church, executrix, P. O. Box 
t! r m > u cul Parker Stearns & Co... 300 Sheffield Ave., Among the objects of the invention is to 1327, Greeley, Colo This invention relates 

GOPHER GUN R. F. Armstrronc, Box Brooklyn, N. Y. The invention has for its provide a device which has a wide range of to window shades for eurtains of the type 
$53. La Cy Kans. Th ntion relates obiect the provisior of simple device utility being capable of advantageous use in jneluding two’ shades both adapted to be 
te 4 whieh per ! the gopher whereby the hands of a person playing a either crimping or straightening the hair in drawn from the same roller in opposite di- 
w t 1 s 1 t Hine ot mnre m such as baseball, especially that por- | any desired manner and to any degree the rections when the roller is located at a point 
n lestruct sm tain, the gun tion of the hand over the bone joints, may be | device is provided with electric heating ele-| intermediate to top and bottom of the win- 
fn = = i & ffective in its protected from the impact of such an object | ments, is simple and durable, and safe in| dow, so that imparting ‘a turning movement 
p A obie le gun s a baseball. The device comprises a hollow  operatior to the roller one curtain portion is drawn up 
W | ple lial peration, and cushioning means of rubber which may be DYNAMITE PUNCH.—R. M. Fvuzzarp, | 2nd the other is simultaneously drawn down. 
nex] ‘ flated, disposed on a band over one of the 100 So. Miami Ave., Miami, Fla. The in-| (See Fig. 7.) 

BAG D. Tratm, ¢/o. Dritz-Traum Co joints. vention relates to punchers especially adapted REFRIGERATOR.—J. H. McKim, Box 
27 E. 22 Ss New 3} N. ¥ The inven WINDOW CLEANING DEVICE.—G. for punching a hole in a stick of dynamite | 766, Mobile, Ala. The invention relates to a 
t ' rbjec ide a ladies’ Hunver, 418 Central Park West, New York, preparatory to inserting a cap in the ecart-| dispensing refrigerator for bottled beverages 
] | ) | k of ittern wherein N. Y. An object of the invention is to pro ridge. An important object is to provide a/|or liquids, and has for its object to provide 

presente vhich is very vide a simple means whereby both of the punch which will effectively hold a stick of | a device which is of such simple and durable 
one nsive, but presents , easing ap- glass surfaces of a window may be readily dynamite in position during the operation of | construction as to present a compact and 
pe ‘ \ rther objeet is to provide cleaned from the inside, without requiring the punch so that the hole may be safely and | ornamental appearance and yet contain and 
1 stam blanks w es guiding a the operator to stand upon narrow window expeditiously formed, either in the end or|ecool a relatively large number of bottles 
work ipplying the beads so as to present ledges or attempt to reach the outside of the | side of the stick. which may be conveniently dispensed by a 
tl iy iranece of a woven structure glass from within, both which conditions TRAP.—P. Srronc. Box 308. Oatman,| simple ejecting mechanism in the form of a 

HAIR CURLER.—A. C. Hearucore, may be difficult and dangerous Ariz. The particular object of the inven-| spring finger. The bottles are exposed to the 
6124 Jus St., Chica rl An object of STOPPER.—C. J. Cross, 149 Church St.,| tion is to provide a self-operating trap com-| full effect of the cooling medium and yet 
f thor Dr ae h curler New York, N. Y. It is the purpose of this prising an individual eage adapted to trap protected against breakage or injury. (See 
vhich iy be used a multiplicity of times invention to construct a stopper so as to in-| animals and to deliver them into a larger Fig. 8.) 
with but little wear thereto \ further ob- sure the removal of the stopper by means of | compartment, returning automatically to its DISPLAY RACK.—G. F. BREUNINGER, 
ject is to pr de a device by means of which a pull on the bottle or container and to per-| set position. The trap once set up needs | 763 So. 19th St., Newark, N. J. An object 
the hair may be eurled or waved without the mit a certain amount of adjustment of the| hardly any attention since it automatically | of the invention is to provide a display rack 
application of hea [he device is simple stopper transversely to insure a tight fit in| sets itself, its capacity is limited only by | in which the use of spring arms for holding 

nd may be easily applied. the neck of the bottle: the device is particu- | size of the confining compartment. |the articles displayed is practically done 

SPRAY GUN.—L. L. Trererx. c/o Tir- larly adapted for fire extinguisher containers. TOOTHPICK.—R. FE. LuUNpAY, Keystone | #Way with, and a rack which may be con- 
rell Mfg. Co., Bridgeman, Mic Among the STOCK CARD.—R. H. Reep, Klamath! Hotel, San Francisco, Calif. An object of | Veniently utilized for supporting a number of 
objects of this invention is to provide a spray Falls, Oregon. An object of the invention | the invention is to provide a toothpick of | "¢Wspapers or magazines In such a position 
gun for spraying ceiling: the like, in is to provide a ecard having means for indi-| simple construction which is adapted to be | that the headlines of the papers or names of 
which the liquid is thoroughly atomized and | cating the exact quantity of stock on hand, | readily secured to the tongue of the user, the magazines are all exposed to view. 
subsequently projected through a suitable and means to indicate the movement of the| whereby the inner side of the teeth may be ARTISTS’ FRAME.—F. J. Martin, 11 
nozzle. A further object is to provide a de- | stock. A further feature is that the stock| cleaned. A further object is to provide a| Pratt St., New Rochelle, N. Y. This inven- 

ice in which the atomized liquid may be pro-| card indicates the correct location of the! device of the character described which is|tion is particularly designed for use by 
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scenic artists. The general object is the 
provision of an adjustable frame for support- 
ing a flexible paint receiving foundation, of 
dimensions several times that of the cross 
section of the building or room in which it is 
work; the device is capable of 
accommodating various sizes of paint receiv- 
ing foundations. 
“PUNCTURING 


desired to 


ATTACHMENT FOR 
COLLAPSIBLE TUBES.—G. S. TuRNeEr, 
218 Raritan Ave., New Brunswick, N. J. 
The general object of the invention is to pro- 
vide a puncturing attachment to be carried 
by the tube and held in position by the usual 
screw cap until required for use, a more 
specific object being to provide an attach- 
ment of such character as not to detract 
from the appearance of the tube, and 
formed and arranged that it will not con- 
stitute an obstruction in the ordinary han- 
dling of the tube. (See Fig. 9.) 


sO 





Hardware and Tools 


TOOL.—F. Garrison, Wendell, 
The invention relates in general to tools 
such as pliers, pincers or the like, the object 
is to provide a tool of this character which 
embodies foldable handle members whereby 
the tool, when not in use, may be folded up 
into a compact article capable of being ear- 
ried around in the pocket without discomfort. 

LOCK.—A. Yurow, c/o S. M. Elowsky, 
846 Crown St., Brooklyn, N. Y. The prin- 
cipal object of the invention is to provide a 
lock in which the bolt is effectively pro- 
tected against “jimmying” or tampering with 
either from the outside or inside of the door, 
both by the keeper and the easing. The in- 
vention aims to provide a lock keeper and 
easing construction which is applicable either 
to a spring lock or the dead-lateh 
type. 


locks of 


WINDOW FASTENER.—A. F. LAGER- 
stTroM, 5749 S. Maplewood <Ave., Chicago, 
Ill. The invention has for its object the 
provision of a device which will enable the 


locking of a pair of slidably mounted window 


sashes, \ further object is to provide a 
device which may be seeured in an unlocked 
position, thus obviating the accidental en- 
gagement of the lock in raising or lowering 


the sash. 

COMBINATION TOOL.—H. Scuvetz, 
Las Plumas, Calif. The invention relates 
to combination tools, the purpose being the 
provision of a tool which is adaptable to a 
plurality of uses, and which is of simple con 
it being placed in form 


struction, compact 


when not in use. The device is adapted 
to form a earpenter’s square, a ear] enter’s 
rule, a pair of ealipers, a glass cutting im- 


plement, and may be adapted to hold safety 
razor blades during the honing or stropping. 

MEAT HOOK.—A. W. WEYEL, c/o J. B. 
Gontrum, Atty., 429 New Amsterdam Bldg., 
Baltimore, Md. An object of this invention 
is to provide a hook, the individual members 
of swung inwardly toward 
each other, so that the meat be 
collapsed and when not in An- 
other object is to provide a hook radi- 


which may be 
hook ean 
stored use. 


with 


Idaho. | 


SCIENTIFIC 


geometrical instruments, and its object is to 
provide a combined depth and height gage of 
the micrometer type and arranged to enable 
the user to readily see and read the distance 
between opposed contacts to one ten thou- 
sandth of an inch. Another object is to per- 
mit of detaching the micrometer caliper for 
use as such. 

VALVE GRINDER.—A. Loveress, 1123 
East Market St., Aberdeen, Wash. Among 
the objects of this invention is to provide a 
valve grinder which is of simple and durable 
construction, which may be readily applied 
to the engine whose valves are to be ground, 
and which may be operated without the exer- 
cise of special skill or of laborious effort, and 
to insure proper seating and efficient action 


of the valve after the grinding operation. 
AUTOMATIC SHIELD FOR CIRCU-| 
LAR SAWS.—J. E. LANTZ, 1471 W. 73rd | 


St., Chieago, Tl. The invention relates to de 
vices for guarding saw blades to prevent in- 
jury to an operator. An object is to provide 
a device that can be arranged in a desired 
position with respect to the saw blade, and 
comprises relatively adjustable parts, where- 
by it is suitable for use with saws of various 
sizes, and can be applied to saw work 
supporting means of ordinary construction 
without any extensive changes being re- 
quired. 

ROUTING HEAD.—A. Marceau, 103 
Pineapple St., Brooklyn, N. Y. The object 
of the invention is to provide a routing head 


or 


for photo-engraving work and arranged to 
insure free running of the _ tool-earrying 


spindle and reduce wear to a minimum thus 


prolonging the life of the running parts. 
Another object is to allow convenient and 


quick assembling and disassembling of the 
running parts. 

NUT LOCK.—A. R. Joy, Moose Temple, 
Portland, Ore. The main object of the in 
vention is to provide an absolutely firm and 
lock for a nut, and to prevent the 
possibilities of its beeoming loose by reason 
of constant jar or exposure to the elements. 
A further object is to provide a washer with 
a locking lip which constitutes a further, or 
double lock for the nut. 

TOOL FOR COMPRESSING 
SPRINGS.—S. C. Horr, Highway Dept., 
: Antonio, Texas. Among the objects of 
the invention is to provide a including 
a fixed fork and a movable fork adapted to 
cooperate in compressing a spring, and to 
provide means whereby the movable fork is 
constantly in parallelism with the fixed fork 
at all points of travel; the devices is simple, 
durable, and inexpensive to manufacture. 


secure 


VALVE 


an 


tool 





_ Heating and Lighting 


PORTABLE OVEN.—I. H. 
Enterprise Pertable Oven Co., 1502 
Ave., Chieago, Il. Among the 
objects of this invention is to provide a port 


PAWLICK, 
c/o 


Clybourn 


able oven which may be readily disassem- 
bled and packed in a relatively small space 
for shipment. <A further objeet is to pro- 
vide an oven with a plurality of shelves, 


which is adapted to various kinds of heat and 


| rnounted 


AMERICAN 


BUCKET.—W. L. Tuompson, 324 Wern- 
berg Bldg., Greenville, Miss. One of the 
principal objects of the invention is to pro- 
vide an earth-working bucket which is par- 
ticularly capable of use as a scraper bucket. 
Another object is to provide a bueket which 
will not only be under the complete control 
of the operator but will also serve to effect- 
ively accumulate the material and retain the 
same in the bueket while it is being conveyed 
to the desired points. 


HEATER.—E. D. Srovut, e/o W. H. 
Jackson Co., 2 W. 47th St.. New York, 
N. Y. The invention relates to heaters of 


the electric type. Among the objects is to 
provide a permanent heater’ especially 
adapted to bathrooms and similar localities, 
within a the wall and 
so constructed that the outer portion is in 
imitation of an ordinary hot-air register, 
the outer face being flush with the wall. 


recess in 





Machines and Mechanical Devices 


TOBACCO PACKER.—O. R. MArtTson, 
c/o R. N. Nelson, 117 W. Main St., Madison, 
Wis. The of the invention is to 
provide mechanism for easily and readily 
compressing or packing tobacco leaves into 
the desired the 
adapted to operate on all varieties of tobacco, 
is readily controlled, and in general is of 
simple and durable construction. 

MACHINE FOR SHAPING CYLIN 
DERS.—A. VAN A. FELTEN, 38 Morris St., 
Danbury, Conn. The aim of this invention 
is to provide a device for use in connection 
with the making of metallic receptacles, al 
though not necessarily limited to this par 
ticular adaptation. An object is to provide 
a machine by means of which a cylinder may 
be treated to form a flange or corrugation 
in the body, means being provided to at all 
times retain the eylinder in proper position 
with the operating parts of the machine. 

FUR SOFTENING AND CLEANING 
MACHINE.—S. FritepMAN, 48 Lafayette 
Ave., Evergreen, Brooklyn, N. Y. The in- 
vention relates to furs and pelts, its object 
is to provide a machine for softening and 
cleaning fur garments and fur skins in a 
quick and effective manner without danger 
of injury to the garment or skin. A further 
object is to facilitate the placing of the gar 


object 


bales or bundles, device is 


ment or skin into the machine and the 
moval of the same therefrom, and the separat 
ing of the cleaning medium from the gar 


ment or skin. 

HOLLOW STEM SUCTION VALVE.— 
P. R. Rorne, 915 N. Waller St., Chicago, 
Ill. An object of the invention is to pro 
vide a form of valve designed particularly for 
use in the inlet of apparatus for compressing 
elastie fluids, air, oxygen, nitrogen, 
ammonia or other gases to a pressure up to 
3,000 pounds. A further object is to pro- 


such 


as 


vide a device constructed to remain closed 
when the elastic fluid is being compressed 
and consequently permit no return of the 


gas through the inlet port. 
POSITIONING MEANS FOR PISTONS. 
—L. R. Davis and R. M. Ilvuenes, 660 Turk 


tively holding it rigidly while the two haly 
are being closed in the act of digging \ 
further object is to provide means to steady 


the bucket while it is being rai 
and to provide a track ru i 
on which the operating mechanism is carris 


nw 





GLASS FINISHING ANT) POLISHING 
MACHINE.—G. C. Scotr, Watson, W. \ 
The invention relates generally to a macl 
for smoothing the edges of pressed xl r 
in the nature of drinking glasses or tur rs 
as well as polishing the external surface 
thereof, the object being th: rovi ) of a 
continuously operating machi p f 
movement under manual or mechanieal pows 
and of ready adjustment 

RINSE TUB.—P. ©. VANaAtTER, Athet 
(ia. Among the objects of lt ivention 
to provide a rinse tub having rot 
ing and divided into communicating com: 
ments extending to the eenter of the tub 
that the tub may be turned to present any 
compartment to a station desi either i 
the operator, or a heater, or f dra 


(See Fig. 10.) 

FLESHING 
48 Lafayette Ave., 
+ This invention 


MACHINE.—S 
Evergreen, Brooklyn, N 
relates to a machine for 
} 


eutting the flesh from skins, ; more pal 
ticularly to a machine in whieh the revolving 
knife has the general form of a disk in whieh 
high-grade steel is employed in the manufac 


ture. More specifically the inve has in 
view a knife that may be ground with f: 
and that will enable the eutting edge to be 


pres*rved by a whetstone 


cility 


MECHANICAL RACING COURSE 
G. LANGLUME and FE. J. Yrarzarar, New 
Orleans, La. An important object of this 


invention is to provide an amusement devier 
wherein a plurality of 


mechanical are 


continnou rows 


horses caused to travel in a 


given course to 
further object is to 
the horses or figures are su 
ment in such manner that tipping over 
figure 3 is prevented. 


UNIVERSAL CUTTING AND KNEAD 


represent a 
provi ie me 
move 
of the 


pported for 





ING MACHINE.—L. Necro > Strada 
Smardan, Bucharest, Roumania. Tl 

tion has for its object to provide ni 
versal eutting and kneading machine fe 

materials of any com 


kind, it substantially 
prises two main parts, vir tinu 
acting cutting and kneading eylinders on tl 
support or fra 


hand 


metal me con 


one hand, and <a 


taining the material on the other 





Pertaining to Vehicles 
BOW PROTECTOR FOR AUTOMO 
BILE TOPS.—T. H. Murpny, 


and E. W. SAwYER, c/o Eimer W. Sawyer, 
Atty.. North Anson, Me. Among the objeets 
of the invention is to previde a safety de 
vice in the form of a eushio protecting 
means for the bow of a top of an automobile 
whereby to avoid possible injury, should a 
occupant of the rear seat be thrown upwardly 
and strike his head upon the bow. The device 
comprises a easing which may be inflate 


and is adapted to be fitted upon the lower 























ating hook members, enabling the hanging of | whieh makes use of a novel form of door St.. San Francisco, Calif. The particular side of the bridge portion of the bow. (See 
a plurality of carcases. construction, object of the invention is to provide means Fig. 11.) 

COMBINATION LOCK.—W. H. Jay, AUTOMATIC DRAFT REGULATOR.— | for positioning the internal studs of a piston | RESILIENT WHEEFL.—J. Scumupr. 629 
Box 67, Mobridge, S. D. The primary object| V. B. Carr and S. H. Broswar, 217 W. so as to aline the same with a drill guide| Ninth Ave., New ¥ork, N. Y¥. One of the 
of this invention is to provide a permutation | Chieago Ave., Lebanon, Ind. An object of for the purpose of boring a hole through primary objects of the invention to pro 
lock which is practically proof against un-| the invention is to provide an automatie the studs adapted to receive the wrist pin | vide a wheel of the resilient ty] n whieh 
warranted manipulation, and which is sim-| draft regulator for a furnace which is ae- to which the connecting rod is attached. The | the resiliency is produced by nlurality o 
ple, durable and pleasing in appearance, yet| tuated by the steam pressure in the boiler. device will accomplish the object with little | springs. A further object is to provide a 
strong, the arrangement of the parts being! A further object is to provide adjustable | loss of time and with machine-like accuracy. | wheel in which a eushion tire may be em 
such that the lock is adapted to a variety Of | means for automatically keeping the pres- | CLAMSHELL - BUCKET - OPERATING | ployed with the result that resilieney equi 
uses, sure of steam in the boiler at a predeter-| MECHANISM. S. O. NAFZIGER, ¢/o| alent to that obtained in a pnenmatie tire i 

COMBINED DEPTH AND HEIGHT) mined point, and automatically regulating | American Mfg. & Eng. Co., Goshen, Ind. An | attained. The device may be readi isis 
GAGE.—L. J. Hocarry, 150 So. Oxford St.,| the opening and closing of the draft door | object of the invention is to provide a light |sembled for the purpos pair or the 
Brooklyn, N. Y. The invention relates to! and the check draft. elamshell bucket which has means for posi-| like. (See Fig. 12.) 
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Fig. 11. Invention of E. W. Sawyer and Fig. 12. Resilient wheel to permit the substi- 
Fig. 9. G. S. Turner shows a new way to get Fig. 10. Rotating, partitioned rinse-tub in- others for protecting the automobile-top bow tution of cushion tire for pneumatic, patented 
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vented by P. O. Vanatter 


from injury by the riders’ heads 


by J. Schmidt 
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RADIATOR HOLDER.—J. W. KAGceEr, 
e/o Levinski & Levinski, Butte, Mont. The 
invention relates to means for holding a radi 
itor in the manufacture or repair of the 
same, and has for its obijeet to provide 
means whereby the radiator may be turned 
in its own plane or rocked vertically, where 
yy to dispose the radiator in various angular | 
yy to make all peints readily accessi 
bl 

VEHICLE SPRING W. EE. STANFORD, | 
Laylors Calif The general object of the 

ve tio? te provice nz assemblage 
‘ lea $ na iunees to afford 
the max i resiliency md to constitute 

t ek bsorbers W out the neces 

ty of employ nal: sieenloenn adilitteudt 

f the spr Th . blage includes 
pper ar lower curved ft 

AIR RELEASE DEVIC! W. A. E. 
MaAppoct M. EF. Church, Milton, N. D. 
Br tated t iportant object of this 
inventi to provid I r release device 
having mple means whereby the same may 
be * attached to a valve stem for un- 
seating the v and therel permit air to 
eseape from the tire The levice 18 of imple 
const tio! ind is durabl in use. 

LUBRICATING DEVICE E. R. 
BALES, 1432 FE. 65th St.. Chieago, Ill. This 
invention relates to a device for lubricating 
the ir cylinders of a two-stage air compres 
or al is prim ly « ned for use with 
air compressors used locomotives. The 
object is to provide a lubricator that may 
be fed from some convenient place, and hav- 
ing a restricted feed opening which checks 
the flow of oil, preventing an over supply. 

TIRECHAIN TIGHTENER AND 
LOCK L. Stama, ¢/o Slama Auto Co., 
Hlumboldt, Neb. Among the objects of the 
invention is to provide a chain tightener 


and lock which comprises two members piv 


otally secured and which are adapted to be 
locked in closed position by means of a 
pring pressed pin which takes the place of 
the usual cotter pin and which securely locks 
together the two member f the device. 
SHIELD.—A. C. Sanpers, Helena, Ark. 
The object of the invention is to provide 
combined ventilating and sun-shield for au 


tomobiles, adapted to be mounted or attached 
of car and to permit 








to any standard type 

free passage of air therethrough, at the same 
time protect the driver from sun glare, also 
to prevent insects or other foreign elements 
in the atmosphere from passing through. 

RADIATOR THERMOSTAT.—A. _ I. 
KapPton, Brunswick, Md. This inventior 
has for its ebjeet to provide a radiator 
thermostat ineluding an incandescent lamp 
arranged to be lighted upon completion of 
the electric cireuit when the mercury in the 
tube reaches predetermined high or dan 
erous point, indicating excessive heating of 
the engin » that the operator of the en 
gine is warned in time. 

AUTOMOBILE FENDER.—S. G. Firz 
Sruons, Charleston, S. C.. An important 
object of the invention is to provide an au 
tomobile fends which is rigidly and securely 
held, in its open or operative position sub- 
sequer! to striking a person, and more spe 
cifieall to provide imple means whereby 
the sides | be prevented from sagging 
whe pen. The device is neat in appear- 
ance ana m be cheaply manufactured. 

AUTOMOBILI BRAKI G. PARSON, 
309 | ith S Plainfield, N. J The ir 
vention relates to a brake for motor driven 
vehicles, the brake having brake shoes mov- | 
able int and out of brak nz contact with 
the transmission shaft The device includes 
a shaft, a block irrounding the shaft, a 
peir of brake shoes pivotally mounted at 

of their ends to the block and moving 
t “i or from the shaft on the pivoted ends. 

SPRING MOUNTING.—V. W. Pace, ¢/o 

Victor age Motor Corp., Melrose Ave., | 


Stamford, Conn. The primary object of the 
invention is to provide means for connecting 
vehicle springs, particularly of the so-called 
cantilever type, to the several points of at- 
the ends. A further object is 
to previde a novel of center bearing 
and «attaching means, whereby the lubrica- 
tion »f the spring is greatly facilitated. 
BELTING. G. E PERRY Lincoln, 
Maine. The invention relates more particu- 
larly to iink belting, an object being to pro 
vide an arrangement of flexible links such as 
leather or the like, combination with 
coupling pins which permit an easy removal 
or replacement or injured links 
without the employment of or the 
necessity of proceeding to a garage or repair 


shop. 
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EYESHIELD ATTACHMENT FOR 
MOTOR VEHICLES. — J. W. PRIMRosE, 
c/o Mrs. S W. Harlison, 112 N. Hinds, 
Greenville, Miss. The object of this inven- 


tion is to provide an adjustable eye shield 
drivers of motor vehicles which may be 
positioned immeciately forward of the driver 


for 


and at the rear of the windshield associated 
with the vehicle, and thereby efficiently pro 
tect the driver’s eves from the sun glare or 
the lights of oncoming vehicles. 


SPRING WHEEL.—G. W. Warts, 526 
N. Penn St., Indianapolis, Ind. The inven 
tion relates to a spring wheel especially 


dapted for use with trucks, although it may 


be used with motor vehicles generally, as 
well as other vehicles. The object is to 
provide a spring in which the springs are so 
rganized with each other and with the other 
elements of the wheel that all the springs 
ire active to support the load and to absorb 


shocks. 
COLLAPSIBLE HOOD OR ROOF OF 
VEHICLES.—G. Barner, 2 Rue des Sablons, 


Paris, France. The invention relates to a 
device for mounting glazed frames intended 
for use in eonjunetion with motor ears and 


permitting of readily bringing the frames 
into either the inoperative or operative posi- 
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erank case of an automobile for conducting | feature a plurality of expansible tube sec- 


a lubricating liquid from a reservoir to the 
lubricant receptacles in the crank case. A 
further object is to provide a conduit that 
has no inward projecting portions which 
would tend to interfere with the flow of 
the liquid. 

FLOOR PLATE.—J. E. 
Main St., Jacksonville, Fla. This invention 
relates to a plate adapted to be attached 
to the running board of an automobile. An 
object is to provide a relatively simple de- 
vice that will enhance the appearance of the 
running board. A further object is to pro- 
vide a plate which embodies a foot scraper, 
whereby dirt seraped from the foot may fall 
to the ground without being deposited on the 
running board. 


ERSKINE, 920 


CLUTCH LOCK FOR MOTOR VE- 
HICLES.—L. A. Catame, 718 W. Ringold 


St., Freeport, Ill. Among the objects of the 
invention is to provide a clutch lock in which 
means is provided for positively locking the 
transmission clutch in a position to diseon- 
nect the motor from the transmission mech- 
anism, and to provide a device which may 
be easily attached to the standard types of 
motor the device being concealed 
from the exception of the foot 


vehicles, 
view, with 





tion without it being necessary to support) plunger and adjacent spring lock. 
manually the whole weight of the frame. | RESILIENT WHEEL.—C. E. Wiccrns, 
STRAINER.—J. H. Crary, Flushing,’ Delhi, La. The object of this invention is to 
N. Y. The invention particularly relates provide a_ resilient wheel which is well 
to a strainer of the type commonly em- adapted for use on automobiles or other ve- 
ployed for preventing the entrance of dirt hicles and wherein a high degree of resili- 
into the carburetor of an automobile. The! eney is obtained so as to give the vehicle 
primary object is to provide a_ strainer, easy riding properties for use as a passenger 
which may be cleaned without being taken vehicle and relieving the running gear and 
apart. A further object is to provide a other parts of strains and shocks and render- 
strainer which is durable, efficient, simple ing the employment of a pneumatic tire un- 
and inexpensive to manufacture. necessary. 
| 
»~ 
, 4 \ +. 
KW \ y 
> N . 
{ = = 5C 
J 2 














Portable cab for trucks, the inven- 
E. Smith 


Fig. 14. 
tion of E. D. Blackinton and G. 








Fig. 13. Automobile transmission of the con- 
stant-mesh type, designed by W. S. Cun- 
ningham 

AIR PUMP. — E. Wurman, Sinking 
Spring, Pa. The general object of this in- 


vention is to provide a tire pump that will 
efliciently function as a double-acting pump 
to effect discharge of air with each forward 


and return stroke of the piston. A _ spe- 
cial object is to provide a device of strength 
and simplicity. 

SAFETY DEVICE FOR INFLATING 
PNEUMATIC TIRES.—H. H. DBR&EDEN, 
Millville, N. J. The principal object of the 
invention is the provision of automatic 
means for the prevention of over inflation 
and bursting of a tire when under the pro- 
cess of inflation, a further object being to 
provide a device which constitutes means 


for gauging the air supply, whereby it may 
be compressed within the tire under a pre- 
determined degree of pressure. 

RESILIENT WHEEL.—M. J. DUvFFY, 
93 Butler St., Brooklyn, N. Y. Among the 
of the to 
wheel employing springs by means of which 
a conventional solid rubber tire may be used 
to advantage. A further object is the con- 
struction of a resilient wheel in which the 
parts will at all times be accessible for in- 
spection, adjustment and oiling. 

BRAKE IRON.—S. L. HALL, c/o Grant 
Connally, 201 E. Main St., Cushing, Okla. 
The invention relates to brake irons for use 
in connection with wagons, although not 
limited to this use, an object being to pro- 
vide an iron which is strong and rigid, which 
ean be readily secured to the brake beam, 
and which supports the brake shoe so that 
the latter may be adjusted when worn. The 
iron may be cast in a single piece. 

LUBRICATING DEVICE FOR AUTO- 
MOBILES, ETC.—R. B. Hanscom, 133 N. 
10th St., Klamath Falls, Oregon. The chief 
object of this invention is to provide a con- 
duit which is adapted to be installed in the 


objects invention is 


provide a| 


INTERNAL BRAKE.—V. W. PAGE, ¢/o 
Victor W. Page, Melrose Ave., Stamford, 
Conn. This invention relates to vertical 
brakes of the internal type, expanded by 
means of a cam. The primary object is to 


provide adjustable surfaces for the cam to 
engage in order that the throw of the shoes 
may be restored to normal when the wearing 
surfaces have become worn. A further object 
is to provide means for 
lining or friction surface to the shoes. 

TOP FOR VEHICLE BODIES.—C. P. 
Ponp, ¢/o George L. Traffarn, Camden, N. Y. 


securing the brake | 


The general object of the invention is to} 
provide a top adapted to be mounted on a 
vehicle body to comprise a_ roof, together 


with panels hinged to fold for sustaining the 
roof in a raised position for making the ve- 
hicle body more available for living purposes, 
and to cause the roof to be lowered onto the 
vehicle for traveling or entering a garage. 

AUTOMOBILE MIRROR BRACKET 
AND JOINT.—S. FEINBERG, 363 Canal St., 
New York, N. Y. The invention relates to a 
bracket and universal joint, and has for its 
object the provision of means whereby a 
mirror in its various adjustable positions is 
}more advantageously disposed at all times 
| with respect to a bracket whereby the mirror 
ean be more easily manipulated ; the number 
of parts being small the cost of manufacture 
is considerably reduced. 
| SHOCK ABSORBER.—D. B. D. BLAKE, 
400 Jersey St., Quiney, Ill. An object of 
the invention is to provide means whereby 
quick and simple adjustment of the parts of 
the device may be achieved, and means 
whereby the tension of the spring used can 
be quickly adjusted independently of other 
adjustments. 

WHEEL AND TIRE CONSTRUCTION 
). H. ACKERMAN, 70 No. Willow St., Mont- 
clair, N. J. 





| 
| 
| 


tions each of which carries its own indi- 
vidual inflating valve and which is adapted 
to be arranged with a plurality of its fellows 
to completely fill the shoe and to be nested 
therein in direct end to end contact; one of 


| the important features being the entire elim- 


ination of any transverse partitions for sep- 
arating the different containers. 

GREASE RETAINER.—S. R. Morden, 
3174 Washington St., San Francisco, Calif. 


The invention is particularly designed for 
use on the rear axle of a Ford automobile 
although not confined to that type of ma- 


chine. The principal object is to prevent 
grease introduced into the different housings 
from working outwardly along the rear axle 
into the brake drum. The device is easily 
installed, and returns the grease without in 
any way injuring the axle or axle housing. 

COMBINED PARKING BUMPER AND 
THEFT INDICATOR.—L. W. Noses, 551 
W. 169th St., New York, N. Y. An object 
of the invention is to provide an auxiliary 


| bumper to be employed in connection with 


the main bumper, and projecting from the 
front and rear of the ear, for preventing 
drivers from parking their ears too close; 
the bumper also serves as a theft indicator 


when the ear is driven with the bumper 


| locked in projected relation from the oppo- 


site ends of the car. 

SHOCK ABSORBER.—R. RAGSDALE, 
130 South Main St., Porterville, Calif. The 
invention is adapted to be used principally 
in connection with so-called cantilever 
springs. It is an object to interpose a shock 
absorbing means between the axle and the 
body of the vehicle which will cause any 
shock transmitted to the spring from either 
of the axles to actuate the spring from op- 
posite directions and to thus spend its force 
in a number of minor vibrations without 
substantially affecting the body itself. 

AUTOMOBILE TIRE-CASING TRIM- 
MING AND LINING MACHINE.—F. C. 
Moore, 302 Broad Ave., Canton, Ohio. The 
foremost object of the invention is to pro- 
vide a machine by means of which certain 
fin-like rubber portions left on the tire cas- 
ing in curing, can be removed and a special 
preparation applied to the inside of the cas- 
ing, in one operation. A further object is to 
provide for trimming and lining an automo 
bile tire casing, certain actions, as for ex- 
ample, stopping the rotation of the tire cas 
ing and the spraying of the lining fluid, 
being accomplished semi-automatically. 

FLAT-TIRE ALARM.—M. J. Barry, 167 
Washington St., Newark, N. J. Among the 
of the invention is to produce a 
simple and inexpensive flat-tire alarm which 
is readily applicable to the wheel and tire 
without necessitating material alteration 
thereto and which operates to effectively sig 
nal the driver of the vehicle when the tire 
becomes flat or deflated to an extent 
that further running will prove injurious to 
the tire. 

TRANSMISSION. W. S. CUNNING- 
HAM, 2027 Elizabeth St., Shreveport, La 
The invention contemplates a variable speed 
transmission which ineludes constantly 
meshing speed gears together with means for 
selectively rendering the same _ operative 
whereby to eliminate the necessity of shift 
ing the gears into engagement and the re 
sultant disadvantages incident thereto. A 
further object is to provide a variable trans- 
mission, including selecting means, 
mounted on the steering column within con 
venient reach of the operator. (See Fig. 13.) 

PORTABLE CAB.—E. D. BLAcKINTON, 
and G. E. Smrru, address E. D. Blackinton, 
Groton, The general object of this 
invention is to provide a portable cab at- 
tachment to be conveniently used on trucks, 
tractors or motor vehicles, and is particu- 
larly adapted for use on a chassis; when not 
in use the device may be conveniently 
knocked down in small compass for storage 
or transportation. (See Fig. 14.) 
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Designs 

DESIGN YOR A TOY ANIMAL.—ELtiz- 
ABETH A. TICHLER, 14 18th Ave., Paterson, 
N. J. 

DESIGN FOR A DOLL.—G. R. Zim- 
MERMAN, 42 Clifton Place, Brooklyn, N. Y. 

DESIGN FOR A LIGHTING-FIXTURE 
ARM.—A. MILuer, c/o Radiant Lighting 
Fixture Co., 33 Bleecker St., New York, 
N. Y. This inventor has been granted two 
patents for ornamental lighting fixtures. 

DESIGN FOR A DOLL.—C. E. GIBson, 
c/o Moore & Gibson, 48 E. 21st St., New 





The invention provides as a| York, N. Y. 
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Electrical Devices 





SWITCH FOR ELECTRIC IRONS.—H. 
BENVIE, 999 Broad St., Meriden, Conn. An 
object of this invention resides in the pro- 
vision of a simple, efficient, and durable elec- 
trie-iron switeh which will operate to open 
the electric circuit of the line whenever the 
operator has to leave the iron. A further 
object resides in the provision of means 
whereby under certain conditions, if the 
switch cannot be worked, a fusible element 
will blow to cause the operation of 
switch. (See Fig. 15.) 





Hardware and Tools 


SCISSORS SHARPENER. — EmMity 
Jones, 8 E. 72nd St., New York, N. Y. The 
general object of the invention is to provide 
a simple and durable scissors sharpener, cast 
from glass, which presents a neat and attrac- 
tive appearance, and is of such a size that 
it may be carried in work boxes or the like. 
A further object is the provision of a sharp- 
ener adapted for use with all sizes of scissors, 
and that may be operated by people having 
little mechanical skill. (See Fig. 16.) 

TURNING TOOL.—W. F. Roney, 2210 
Lowell DBlvd., Denver, Colo. The object of 
the invention is to turning tool 
which is adjustable so as to be readily 
adapted for with work on bearings of 
various sizes and which is so constructed and 
organized as to accurately turn or “true” the 
bearing to its circular cross section irrespec- 
tive of the adjustment of the turning tool. 
The tool may be readily applied to or re- 
moved from the work. 

FAUCET.—G. PF LecER, 3003 Zephyr 
Ave., Corliss Pa. The object of the invention 
is to provide a faucet which is adapted to 
eliminate any possible waste of water or 
other liquid due to the leak or tight closing. 
A further object is to provide a faucet hav- 
ing a spring pressed valve adapted to be 
normally and to with the 
valve a suitable lever for lifting the same, 
and means whereby the valve may be locked 
in raised position. 

LIFTING JACK.—W. J. Metcutor, 309 
Equity Bldg., Fargo, N. D. This invention 
has for its object to provide a jack which is 
portable and particularly adapted for raising 
vehicles or the like in a quick and positive 
manner. It is also an important object that 
the lifting distance of the jack be consider- 
ably greater than that with the 
usnal portable jack now commonly em- 
ployed. 
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Heating and Lighting . 


HEATING SYSTEM.—W. A. COLLVER, | 


240 Hall Ave., Marshfield, Oregon. This in- 
vention relates to a heater associated with 
an open fireplace and ineludes a_ hot-air 
heater, trash burner, distinctive smokestack 
elements, stack cleaning means, means to 
raise and lower the from the 
fireplace, a water-circulating heating circuit, 
a water heating door, a range boiler, and 
means establishing communieation between 
the heater door and boiler. (See Fig. 17.) 

PORTABLE STOVE.—C. O. SHELDON, 
e/o Donna Irrigation District, Donna, Texas. 
The general object of the invention is to 
provide an oil stove adapted for outdoor use 
for supplying heat in orchards to prevent 
fruit from heing damaged by frost, or for 
similar purposes. The device is durable in 
construction, economical in operation and 
inexpensive to manufacture. 

BURNER.—F. M. JD4t ten, 3746 W. Pine 
Blvd., St. Louis, Mo. The invention more 
particularly relates to that type of burner 


door to or 


the | 











Fig. 15. H. Benvie’s electric-iron switch, de- 
signed to open the circuit whenever the iron is 
left unattended 











Fig. 16. Cast-glass scissors 
vented by Emily 


sharpener in- 
Jones 








which utilizes a fluid as a fuel. 
to provide a device which has means for pro- 
viding a steady feed of fuel to the combus- 
tion chamber, and which is adanted to 
change a liquid fuel into a combustible gas 
| before the latter is burned. A further object 
jis to provide a device in which the fuel is 
| first vaporized and then mixed with the de- 
sired quantity of air before being conveyed 
to the combustion chamber. 

| GAS HEATER.—A. T. Broca, P.O. Box 
| 425, City Hall Station, New York, N. Y. An 
object of this invention is to provide a simple 
one-piece fixture including a burner chamber 
and a mixing chamber with a connecting 
conduit suitably dimensioned to provide for 
a generous supply and flow of gas. A fur- 
ther object is to provide a mixing chamber 
so constructed that there will be no leakage 
of gas even at low pressure and a burning 
chamber in which the heat will be effectively 
radiated. 








Pertaining to Vehicles 
TRACTOR TRAILER.—W. C. NaApors, 
Mansfield, La. The primary object of the 
invention is to previde an arrangement 
whereby in a train of any desired number of 
trailers, used in connection with an automo- 
bile, truek, or any type of led vehicle, each 
of the several trailers will track in the exact 
path of the preceding trailers, by virtue of 
the special connections between the wheel 
turning levers, and the wheel shifting tie 
rods, as well as the particular connections 





An object is | 


| 


between the body springs and the axles. (See | 


Fig 18.) 

BLOW-OUT BOOT FOR 
TIRES.—L. D. SHILLING, 
East, Kalispell, Mont. Among the objects is 
to provide a “blow-out boot” which is 
adapted to be quickly and easily applied to 
the inner tube of a pneumatic tire, which is 
adapted to remain in position after the tire 
is inflated, and may be removed from the 
inner tube without danger either to the tube 
or..the easing. The construction of the boot 
is of such a nature that it may be used re- 
peatedly. (See Fig. 19.) 

ENGINE-CONTROLLED CLUTCH- 
RELEASING MEANS.—R. I. BEtcta, 
Hull, Texas. The invention relates to the 
gear control of automobiles and motor cars, 
the object being the provision of means by 
which to dispense with the manual depres- 
elutech pedals so as to avoid the 
nervous strain attendant upon gear shifting, 
or stopping the car. In earrying out the 
invention the suction of the engine is used 
for the purpose of holding the eluteh in re- 
leased position when the engine is in move- 


PNEUMATIC 
544 4th Ave., 


sion of 


ment, as long only as the accelerator pedal 
is in retracted position. (See Fig. 20.) 

| VALVE.—W. F. DURYEA, Hackensack, 
N. J. The invention has for its object to 


| provide a valve in which means is provided 
|for holding the valve stem against 


turning, 


so that the valve will always seat in the 


same place; to provide means for adjusting | 
the valve, and to provide a novel form of | 


locking, means for retaining the valve in 
slightly closed position. 

CHOCK BLOCK.—G. H. LANE, 
Perry St., Pontiac, Mich. An object of the 
invention is to provide a device of the char- 
acter mentioned, which is constructed of one 
piece of stock, thus eliminating the necessity 
of separate tie pieces, such as must be used 
where two separate blocks are employed. A 
further object is to provide device which 
eannot tip up when the load is _ placed 
thereon. 

MUFFLER.—F. J. Herpie, 1847 W. Hu 
ron St., Chieago, Ill. The invention relates 
to exhaust muffler for motor cars. An object 
is to provide a muffler in which there are 
means for reducing the back upon 
products of combustion or exhaust gases. A 
further object is to provide a device having 
means for reducing noises occasioned by the 
rush of exhaust gases therethrough. 

NON-PNEUMATIC TIRE.—C. A. 
656 So. Boulevard, Bronx, N. Y. The inven- 
tion has particular reference to a filler for a 
tire shoe or casing, its object is to provide a 
form of connection between the outer band of 
the filler element the rim of the wheel 
which more efficiently functions to allow for 
the local compressions of the tire when en 
countering an supporting the 
weight of the vehicle. 

SIGNAL FOR VEHICLES.—W. J. 
Comrs, c/o W. J. McKone, Gladstone Hotel, 
62nd St. and Kenwood, Chicago, Il. Among 
the objects of the invention is to provide a 
signal for automobiles which is very simple 
in construction, and which has means for 
telling the driver of an approaching vehicle 
the direction in which the vehicle to whieh 
the device is attached is going. The 
may be readily secured to the fender of a 
ear. It minimum number of 
parts and will not easily get out of order. 

END GATE.—T. L. Litty, Lacon, Tl. 
The invention relates to end gates and fasten- 
ing means therefor associated with a wagon 
body or auto truck. The invention embodies 
a combination flat swinging eye-bolt, 
thus obviating the of employing 
wagon rods or chains connecting the opposed 
the wagon box, which cannot be 


392 


pressure 


and 


obstacle or 


device 


consists of a 


and 
necessity 


sides of 


Fisk, | 


|invention is to 
|mechanism which may be readily 


i 


drawn out in close quarters, while the eye 
bolts as provided by the 
opened in a minimum of space. 


patent 





SEAT.—R. M. Monrcomery, 1211 W. 
Kearsley, Flint, Mich. The objeet of the in 
vention is to provide a seat for vehicles in 
which all shocks may be absorbed, and thus 
at all times insure the comfort of the oceu 
pant. The back of the seat is spring su] 
ported and adapted for free vertical move 


ment. 


) 


may be 


The seat is also supported by springs 


to further absorb the shocks to which it may 
be subjected. Roller means are also carried 
to hold the strueture against forward tilting 


movement, 


WHEEL FOR AUTOMOBILES.—S. 
KAPLAN, Monroe, La. This inventor ha 
been granted two patents of a similar nature 


Their objects are to provide a 


locked, the organi 


eurely though releasably 
zation being such that a singl 


wheel of the 


type including a demountable rim; which is 
susceptible of ready and economical manu 
facture, the parts being in the main formed 
| by stamping, pressing or similar méchanica 
processes. Another object is to provide a 
wheel wherein the demountable rim is easily 
}assembled and disassembled while being s 


manipulation 


serves both to release the locking means and 


to release the rim from its eng 
the wheel. 

OUTSIDE BRAKE.—F. J. ANbDeEt 
E. 52nd St., Cleveland, Ohio 


a dd) 
hat 


An object of the 


provide a_ brak: 


the car to a stop smoothly and without vibra 


iwement Ww ith 


) 


operating 


uttached to 


}a car of a certain type without altering the 
construction in the slightest. A further ob 
ject is to provide a construction of outside 
brake which insures a quick response to the 
action of the brake pedal, and which brings 


tion or rattle. 

SPRING WHEEL.—F. Patomso, Stop 7, 
sedford, Ohio. Among the objeets of this 
invention is to provide « spring wheel has 
ing a series of bow springs interposed be 
tween the inner and outer members of the 
wheel, said springs having fixed relation to 
one member and at their ends having m 
able or rolling engagement with the ther 
member whereby the springs ean take vary 
ing positions in accordance with the strains 
or stresses put thereon 

TIRE CHAIN HOOK.—A._ FALsrravutt 
141 Warner Ave., Jersey City, N. J. The 
invention relates to anti-skid tire chains and 
has particular reference to a hook which 
connects the cross chains to the ide ehains 
An object is to provide an attachment for 
the usual form of hook of this character, 
which converts the hook into a snaphook, 
and whieh is readily applicable to or re 
movable from the end link of the cross 


| chain. 


SNOW REMOVING APPARATUS 
P. DUNWALD, Rio, N. Y. It 
this invention to provide an apparatus which 


is the obijeet of 


may be used with an ordinary motor truck, 
aud to provide means for attaching the ap 
paratus to the truck. A further object is to 
provide a snow removing apparatus, wherein 


an intense heat is applied to the.snow 


it is in a flaky condition so that it is picked 
up and melted at the same time. 
TIRE.—D. 8S. KENNEDY, 457 FB. 167th St., 


The 
produce a 


Bronx, N. Y. general object of the in 
vention is to 


resiliency 


solid tire having 





increased while preserving 
strength and 


the invention 


durability; and to earry 


i out 
in a manner to provide a 


skid member on the tread, the tread having 
undereut recesses alternately at the opposite 
sides so that the tire radially inward of the 
tread presents a sinuous form 











4 


Fig. 17. Open-fireplace heating system devel- 
oped by W. A. Collver 





Fig. 18. W. C. Nabors’ trailer connection that 
enables numerous trailers to track perfectly 








Fig. 19. Ease of application is the paramount 
feature of L. D. Shilling’s blow-out boot 





Fig. 20. Device by means of which R. I. Bel- 
cia substitutes engine-power for foot-power in 
operation of ithe automobile clutch 





while 





















































ASOLENE MOTOR ¢ ARRIALES 


AT | 
INN FOR TOURISTS—A WOMAN’S DREAM 


The antomobile has opened a new field 
women who have their own living to 
eart,”” observed a woman the other day 
who. proposes to become the proprietor 
and manager of a new old-fashioned 
country inn. “People are just beginning 
to appre iate the many advantages of 
this neve] means of travel,” she observ- 
ed, “and by next season I believe it will 
not only have taken the place of horses, 
but for short pleasure trips must riva!' 
the palace and observation cars. 

Don't imagine I refer to our bec: 
ng motormen as a profession. | 

that automobiles will so increas 
travel over country roads that 
bound to be a demand for wel 


Inns after 
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@ THE DAVISES STILL REPAIRING 

Toledo, Sept, 30.—The trans-continen- 
tal automobile trip of Mr. and Mrs. John 
Davis has not proven a great success up 
to date. For nearly a month the Davises 
have been trying to get out of Toledo, 
but without success. Repair work on 
their machine kept them here for three 
weeks. A week ago Sunday they broke 
away from the city, but their tour was 
short-lived for in Michigan, less than a 
score of miles from here, they broke 
lown again and are stalled. The auto- 
nobilists were to represent a newspaper 





vndieate 


— 


ioned looking, remodeled 
of the Blue Dragor 
other famous ho 
stopped in Gr¢ 
house, and 
Virginia ; 

are be 


THE DAVISES STILL TRAVELING 


and Mrs } 
tched (pj, Joha DB Davis haye 


“ago with their iN-fated mo- 
Little of the Original motor’ 
and running gear mechanism with which 
the conple Started from New York under 
the auspices of the New York Herald 
was left, the Princip 
suid. being the rear axle; and that broke 
at the crossing of 7Ist street and Bond 
avenue In Chicago When a new axle 
shall have been fitted it is the intention 


t> proceed on the way_to San Francisco. 





THE INCLINE AT THE 


SWUDER CYCLE (0. 


MAGA Th * 
BeeCseawaceces 


INDIANAPOLIS Stow 


Historical Materia] 


JANUARY, 1924 


earing Company~Like 


A MATTER OF VANITY 


“I do not think the automobile is go- 
ing to be popular for any length of time 
w..h our fashionable people,” said Adju- 
tant General Corbin today. “During my 
recent stay in Newport I met a number 
of wealthy people who had Purchased au- 
tomobiles early in the season, and I ask- 
d them how they liked these hovel vehi- 

a ences 


a 


cles. Almost without etcofine they told 
me that they did not think the fad for 
them would last long. They said the au- 
tomobile would never take the Place of 
the horse with the fashionable set. The 
fact of the matter is, the swell] woman 
does not appear to as great advantage in 
an automobile as she does behind a pair 
of fine horses.”—Brooklyn Eagle. 





by Courtesy Motor Age 
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The Automotive Industry~Is 25 Years Old 





Registered Owners Daring f aa ~ 
Quarter Century Have 
Reached Ten Million 


_ 







¢ 
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NEW YORK, April 21-—-The au 
mobile industry as an industry hij 
just celebrated its twenty-fifth annp 
versary. A: quarter of a century 
the industry, which has produced 
10,000,000 registered owners dur 
that period, remodeled the planning 
cities and introduced the traffic “cor 
struggled into being with the delive 
of the first American-built car te 
purchaser, 

From the inital stagj 
recored of own 
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Your horse is all ng. You veo noe 
to resort to old-time methods of urgeny - . ee 
hive longer and serve you bettet, you'd replac 
the whip with the Pa . 


| Timken Roller Bearing Axle. | 








experiments show 50 per 


ion i animal, whether 
reduction in draft on your 
pod e, wagon or dray. Timken Axles 


to any vehile, old or new. 






Caretul, scientific 







driven ko carriag 
areaasily applied 
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‘ or 
Timken Roller Bearing Axle Co., oat 

























An Early 
TI M KEN 

vertisement 
ag are 190] 


Timken Roller Bearing Axle. 






The Pioneers 


The human animal quickly takes 
things foregranted. The nurseryman soon 
loses his ability to smell the rose; and, 




















Since then- 80,000,000 







































happily, the truck gardener soon does ; Timken Tapered 
not smell the cabbage. i os ee Bearings 
And we, “‘buddying”’ with it, speak of ~the best Timken 
the Automotive Industry hundreds of Bearing adv 
times a day—superficially, thought- tisement ot- 
lessly, with the coldness of habit. my en ae 
There’s more to it than just Business. Then Shnearing Co 
Brilliant, ingenious men don’t link them- T J wil 
selves for life to penny-chasing business. — KS E N 
Business, yes! But Romance, and ROLLED ered 
Faith, and Fiery Spirit of Adventure. , R BEARINGS 
Business, yes! But the business of ~ tin 
“going somewhere’’— ‘“‘moving’’— “‘on ~~ 
the jump”’ — ‘“‘majestic transportation” 






, 


—‘miraculous motion’’. 
We hereby appoint those old fogies— 
“‘nuts’’ they called them then—who with 
vision and (it’s the only word) guts 
looked ahead into, say 1923, and worked; 
we appoint those sweating pioneers, 
Haynes, Apperson, Olds, Duryea, Tim- 
ken, Winton, et al, as the real ‘‘See 
America First’? Campaigners. ; ~ 
And rather far-sighted in their seeing, ee es ne A Wk 
too! pee = Lf Jae 
Editorial from The Daily S A E, =t Sm 


White Sulphur Springs, W. Va., June, 1922, by . 
The Timken Roller Bearing Company, Canton, Ohio va Ra 
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Giving the a Life 


Wherever your thought goes your voice may go. 
You can talk across the continent as if face to face. 
Your telephone is the latch to open for you any 
door in the land. 

There is the web of wires. 


Them 


boards. 
telephones 


The many switch- 


aze of apparatus. The millions of 
All are parts of a country-wide 


mechanism for far-speaking. The equipment has 


cost over 2 


is needed. 


2 billion dollars, but more than equipment 


There must be the guardians of the wires to 
keep them vital with speech-carrying electrical 


currents. 


There must be those who watch the 


myriads of tiny switchboard lights and answer 


your commands. 


There must be technicians of 


every sort to construct, repair and operate. 


A quarter of a million men and women are 
united to give nation-wide telephone service. With 
their brains and hands they make the Bell System 


live. 
Aa <7 SeLON 


34 Miles 


run 34 Mi 






Low G Air-Friction Carburetor 

And we guarantee all other cars nearly 
double present mileage, power and flex- 
ibility, make bills on high tormerty diffi- 
cult on low. Models for any car, truck, 
tractor, marine or stationary engine. See 
: = wonder es mpleage guarantees—on gallon 
of gasoline ‘for other cars. Makes old care better than new. 


‘ord. ..... 34mi. | Reo... .24ml, | Chevrolet. . 32 mi. 


4....30mi. | Chaimers ..23mi. | Maxw1(25) 30mi. 
Buick 6....24mi. | Olds.6....23mi. | Nash6... .23mi. 
Hudson... 20mi. | Paige6. ...20mi. | Lincoin 8... 17 mi. 
Hupp...... 25mi. | Oakind 6...24mi. | StdbkrLt6. 23mi. 
Dodge.....28mi. | Overi’d4...32mi, | Cole8..... 17 mi. 


If your car ie not mentioned here w« = nome and model for 
particulara and our guarantee on it ENTS WANTED. 
SENT ON 30 DAY’S FREE IAL 


You can drive any car in heaviest trafic without shifting gears. 
off on highin any weather witbout priming or heating— 
a or choking No more foulsepark plugs or carb on 
No leaking of gasi nee crank case. Try it 30 
e of money back if not entirely eatisfied. 
be OU ARE THE JUDGE 
Noboring « of 





rguaran 


days on o 
No strings to our guarantees. 


handle a wrench can attach it 
changing of operating mechanism. Write today. 
AIR- FRICTION CARBL RETOR co. 

272 Raymond Bidg. Dayton, Ohio, U. 5. A. 


Anyone whocan 
new ole o ¢ 





Better Work and More of It. 


These are the results obtained to an amazing degree by hundreds of users of 


Boice Junior Bench Saw 


\. wonderfully ; 
and speedy sawing, ripping, grooving, etc. Cuts | * stock 
deep anc wide. Driven by ‘4 or h.p. motor 
type-metal, bakelite, brass, etc. Portable. 


Saw, 4" Jointer, 14" Bench Band Saw, Bench Lathe, 
Bench Drills, Moters and Larger Bench Saws. 
W.B.&J.E.BOICE 3", 
. 


ce 
BELL SYSTEM” 
3\ AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy, One System, Universal Service 
and all directed toward Better Service 








Used | 








A Most Efficient Tool for 
Home Workshop 


The MONARCH Jr. Lathe is the ideal machine 
tool for the home workshop, repair shop and garage. 
with 1000th-inch accuracy, small wood 
E xperimenters, inventors, mechan- 
ics are enthusiastic over it. Completely equipped; 
auto-safety devices; semi-quick change gear. Priced 
within your 
means. 


$245 


9” lathe—2'¢ 
ft. bed—with 
bench legs 


urns out, 
and metal parts 





Also built with bed lengths up to 5 feet. Made in 
ll-inch swing size too, at slightly higher price. 


THE MONARCH MACHINE TOOL CO. 


430 Oak Street SIDNEY, Ohio 








practical, compact, all metal machine designed for accurate 


Special saws cut 
A\ttaches to lamp socket. 


Write for descriptive literature on the Junior Bench 


1730 Norwood Ave. 





Toledo, Ohio 
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by the order that those 


originals, 


original article in 


The Scientific American Digest 


A review of the technical and trade press, consisting of abstracts 
from leading articles announcing the newest develop- 
ments in industry and engineering 


Exact references to the sources from which these abstracts and quotations are made follow 
each abstract, the numerals referring respectively to the volume, 


number, and pages occupied 


who wish for further data may refer to the 


Other digests ordinarily appear in Electrical Notes, 
other departments which are omitted from this issue 


Service of the Chemist, and 





Automotive 


The Berlin Automobile Show was lim- 
ited to Germau manufacturers of whom 
eighty exhibited cars. More cars were shown 
than at any previous show and a great many 
new designs were on view. In Germany, the 
use of front-wheel brakes is 
and at present about one-sixth of all cars are 
either regularly equipped with them or can 
be furnished with them at the buyers’ option. 
Two good examples of front-wheel brakes 
are the Audi and Dux. Both types are com- 
| pletely inclosed, have inclined steering pivots, 
facilitating the steering, and are operated by 


eable and rods. A special brake equalizer is 
provided, so that the left front and right 
rear wheel are always applied equally, as 


well as the right front and left rear. The 
standard braking system still consists of a 
pedal-operated transmission brake and a 
lever-operated rear-wheel brake. One-fourth 
of all cars have both brakes acting on the 
rear wheels. Wire cable is used on about 
one-sixth of the models.—Automotive Ind., 
49 :16, pp. 773-78. 


Civil Engineering 

A Hydro-Electric Power Plant of 12,000 
horsepower, operating under a head of prac- 
| tically one mile (1,650 meters), and having 
i single penstock of less than two feet diam- 
eter, was recently constructed and 
fully put in operation in Switzerland. The 
water utilized in this development is drawn 
from the little lake of Fully which is located 
in the westerly part of the Swiss Alps at an 
altitude of about 7,000 feet above sea level. 
The lake is tapped by a tunnel and pipe 
line about 100 feet below normal water 
level. The penstock extends from the intake 
at the lake bottom for a distance of approxi- 
mately three miles down to the valley of the 
Rhone River. The useful storage above the 
intake tunnel is 2,600 acre-feet. Due to the 
high head this represents a stored energy of 
10,000,000 kilowatt hours. The penstock has 
a total length of about 15,200 feet and it is 
made up of a series of steel pipes of different 
diameters and thicknesses according to the 
head of water. The power plant is equipped 
with four units of 3000 horsepower each, 
arranged lengthwise with ample clearance to 
provide a maximum degree of safety in case 
that, for instanee, a bucket should fly off. 
The waterwheels are of the Pelton type, and 
their construction and the design of nozzles 
and valves was unusually difficult, owing to 
the large head under which they operate. 
| Each 3000 horsepower unit is driven by a 
| stream of water of seven sec.-feet issuing 
from a nozzle of 1% in diameter at 
the enormous velocity of about 540 feet per 
second.—Hnglish News-Record, 91 :10, pp. 
|395-96. 
The Resistance of Concrete to Wear 
has been studied at the Structural Research 
| Laboratory of the Lewis Institute, Chicago. 
It was found that the grading of the aggyre- 
gate indicated that up to a certain limit the 
coarser the aggregate the lower the wear. 
These tests are difficult to summarize, but 
we may give two instances of 1:4 mixtures 
of cement and aggregate. With sand and 
crushed granite the least wear was shown 
with 20 per cent aggregate up to %4 inch 
size, 20 per cent between *% inch and % 
inch and 60 per cent %4 inch to 114 inch 
size. With crushed limestone the best pro- 
portions would appear to demand the rather 
larger use of the coarse at the expense of the 
intermediate grade. The grading may, how- 
ever, vary over a wide range without affect- 
ing the results appreciably, while the wear of 
concrete does not depend so much upon the 
character of the coarser aggregate as is com- 
monly supposed. The proper grading has 
much more influence according to these tests 
than the class of aggregate. The best results 
from the point of view of wear were ob- 
{tained with granite, although sometimes con- 





success- 





. L 
Incnes 








gaini y ste: ily | “ A . a 
gaining steadily | Engineering, 116 : 








sidered not an altogether satisfactory class 
of material and not showing up in _ the 
strength test above the average. Blast fur- 
nace slag and limestone with the most suit- 
table gradings gave results as good as those 
for granite, but the falling off with other 
proportions was greater than for granite.— 
3006, p. 182. 

The English Channel Tunnel Project 
is kept alive by its promoters, although the 
British government persists in refusing to 
grant the necessary authority, largely for 
national and strategie reasons. The material 
to be eneountered for the entire distance is 
very favorable, being a deep bed of chalk 
marl, or chalk infiltrated with clay. That 
this material does not swell on exposure and 
is impervious is shown by the trial heading 
built in 1880-1881 and extending about a 
mile under the sea. With the boring ma- 
chine designed for this work, and used ex- 
perimentally, a heading twelve feet in di- 
ameter can be driven at the rate of 120 feet 
per day, and two machines started at oppo- 
site ends should meet in less than three 
years. It is proposed to complete this pilot 
tunnel or heading and then its enlargement 
to full section could be started at various 
points, so that the time for the completion 
of the concrete-lined tunnel is estimated at 
414 years. Instead of the usual mucking 
operations, the excavated material would be 
mixed with water to form a grout and then 
pumped to the surface. With present prices 
the cost is estimated at $145,000,000.—Eng- 
lish News-Record, 91 :16, 645. 

Alumina Cement was invented in 1908, 
but its adoption has been comparatively re- 
eent in France, where it was invented. It is 
very high in alumina, resistant to sea water 
and to sulfate waters, and hardens with 
extreme rapidity, so that in a day or two 
its conerete shows the same results as a 
normal portland cement concrete after a 
month or more. The new alumina cements 
are made by fusing a mixture of bauxite 
(aluminum ore) and limestone in a furnace, 
and grinding the product to powder. The 
earefully weighed opinions of a number of 
eminent engineers in France, Great Britain 
and the United States give results ranging 
between 10 per cent and 20 per cent of the 
portland output as representing the amount 
of alumina cement that we ern reasonably 
hope to make and sell within the next ten 
years. Alumina cement will always be, in 
most parts of the United States, dearer than 
portland cement, and in many regions it will 
be very much dearer. That means that it 
will be to some degree a specialty product, 
used for such purposes or under such condi- 
tions as will justify its extra cost per barrel. 
Along sea coasts and in the alkali region of 
western Canada and our own western states, 
alumina cements will be used, provided that 
they are not too dear, because they are re- 
sistant to chemical attack. Elsewhere, on 
repair or construction work where time is an 
object, alumina cements will be used so far 
as their higher cost per barrel is counter- 
balanced by saving on time, labor and forms. 
English News-Record, 91 :9, pp. 347-49. 


General 


Pollution of Coastal Waters by Petrol- 
eum Oils can eventually be eliminated 
through the cooperation of the parties con- 
cerned, according to preliminary findings of 
a committee of representatives of the Bureau 
of Mines, the American Petroleum Institute, 
and the American Steamship Owner’s Asso- 
ciation. Remedial measures studied by the 
committee include oil-water separating de- 
vices on oil-burning ships and tankers, the 
providing of facilities in harbors for the col- 
lection and proper disposal of oily wastes 
and the use of apparatus from land plants. 
The committee found pollution by oil to be 
present in some degree at most of the 35 


(Continued on page 54) 
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Radiotron 
Radiotron WD-12 

Radiotron UV-199 
Radiotron UV-200 


Radiotron UV-201-A 


Send for free booklet that describes all Radiotrons 
giving their characteristics and circuit diagrams. 











RADIO CORPORATION OF AMERICA 
Dept. 121 (Address office nearest you.) 
Please send me your free Radiotron Booklet. 


Name _ 
Street Address 


City R.F.D. 











State 
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Radiola IV 





In high quality 
receiving sets, the 
vacuum tubes — 
the heart of their 
fine performance 
— bear the name 
Radiotron and 
the RCA mark. , 
==) Be sure to look for, 

= this identification 
when. you replace 
your tubes. 


This symbol 
of quality 
is your 
protection 








" Radiola V with 


Loudspeaker 


Radiola 
Grand 


Radio Corporation of America 


Sales Offices: 


233 Broadway, New York 10 So. La Salle St., Chicago, Ill. 433 California St., San Francisco, Cal, 


Radiola 


REG. U.S. PAT. OFF, 
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old but not 
delivered 


yo sell a bill of goods. You ship them. But 
the transaction is not completed until the ship- 
ment is delivered. 


The wise shipper always covers his shipment with 
a Transportation Insurance Policy. 


Such a policy insures your goods against the risks 
and perils of transportation, not only when in the 
bands of the railroad but upon trucks, docks, fer- 
ries and public platforms from the moment 
of loading at shipping point to actual delivery. 


A ciaim under a North America Transportation 
Policy will put you in funds promptly. . . always 
2 great advantage in case of loss. Ask a North 


America agent or write to Dept. 15. 


Insurance Company of 
North America 


Third and Walnut Streets 
Philadelphia 


American Fire and Marine Insurance Company’ 
Founded 1792 


, 


“The Oldest 





AMERICAN 


Scientific American Digest 


(Continued from page 52) 


| places visited on the Atlantic and Gulf 
|}eoasts. The operators of a certain large 


fleet of tankers have developed what is be 
lieved to be a promising oil-water separating 
device for use on oil-cargo vessels. In the 
absence of separating apparatus aboard ship, 
the use of barges for collecting oil-contam- 
inated water and oily refuse, in connection 
with adequate facilities for the proper treat- 
ment and disposal of such wastes, offers the 
most immediately available means for coping 
with the situation after the vessel has ar- 
Nautical Gazette, 105 :14, p. 





rived in port.- 
ero 
Olu. 


Water-line corrosion takes place over a 
narrow range at the point where the metal 
emerges from the liquid. Many theories have 
been advanced to account for this effect. The 
true explanation was suggested by a phenom 
enon frequently seen during the corrosion of 
metallic anodes by use of the electric cur- 
rent, where the dissolving of the metal 
creates a film of condenser solution next to 
the metal, which can be seen to flow down 
along the surface of the anode and stream 
off from its lower end. Water-line corrosion 
was thought to be due to a similar circula 
tion which keeps ail of the metal plate ex- 
cept that near the liquid surface in contact 
with partly exhausted solution, and causes 
the metal at the surface of the liquid to be 
bathed by the stream of fresh solution which 
is drawn in to take the place of that which 
flows downward along the metal surface. To 
determine if such circulation actually takes 
| place in cases of water-line corrosion, a strip 
of copper was placed in a narrow stereop 
ticon-cell containing normal sulfurie acid, 
to which fifty grains per liter of potassium 
bichromate had been added, and the corro 
watched by transmitted 
minutes the expected ecir- 
visible, and a constant 
stream of flowed down 
the specimen and off the lower end.—Chem. 
and Met. Eng., 29 :16, pp. 706-08. 








sion process Wis 
light. In a few 
culatton was clearly 


corrosion products 


The British Aircraft-Carrier Hermes, 
is the first aireraft-carrier in the world to be 
designed and built for the purpose of. carry 
ing naval seaplanes, other ships of the type 
having been converted from various types of 
warship. Roughly, she is 11,000 tons, with 
a speed of 25 knots, and an armament of 
seven six-inch guns, but the ideal which the 
naval constructor now has in view is a ship 
lof at least 20,000 tons displacement, with a 
powerful battery, preferably of 7.5-inch guns. 
In the matter of speed, it is felt that the 
Hermes is too slow after the experience with 
the converted aireraft-earrier Campania, 
which showed that such a ship should be at 
least two knots faster than the man-of-war 
with whom she is operating in order to give 
her time to come into the wind to launch 
her machines without dropping right astern 
of her consorts and necessitating the detach 
ment of destroyers for her protection. Sim 
ilarly, the general opinion now is that 20,000 
tons minimium with 
which a carrier can expect to be operated 
| efficiently if she is to pick up exhausted ma- 
|echines under service conditions.—Naval and 
| Military Record. 








displacement is the 


Flying Tenders for Submarines.—The 
| United States Navy has decided to fit all its 
ocean-going submarines of the “S,” ““T,” and 
“V" classes with small seaplanes. 
These air craft struck down and 
| stowed on board a submarine or patrol vessel 
| without difficulty. Should any naval Power 
in future warfare use craft 
against merchantmen, the added danger of a 
flying tender can well be imagined, for there 
would be no longer any hope of eluding the 


special 


ean be 


under-water 


enemy by dazzle-painting to disguise the 
} course and speed of the ship, or by apparatus 
for concealing except, perhaps, in 
narrow waters, where the enemy would not 
dare to stay sufficiently long on the surface 
to get the seaplane away. The machine 
would not be used for bomb-dropping, but 
would probably follow the tacties of the sea 
plane tender of the German raider Wolf, 
which not only acted as scout and greatly 
increased her range of vision, but also flew 
on ahead and opened fire on her intended 
victim with machine guns, which generally 
persuaded her to stop and await the arrival 
of the raider. It would also mean a very 
considerable alteration in our war-time ideas 
of anti-submarine patrols, as little eraft like 
motor launches would afford small protection 
against machine-gun fire unless they had so 
much steel armor that their speed would be 
seriously impeded.— Naval and Military 
Record. 
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Plibrico 


eliminates this! 


WHEN furnaces are lined 

with fire brick, it is not 
long before the flame attacks 
the joints, causing the bricks 
to crack and spall. Soon they 
crumble and fall out, and the 
entire lining goes bad and al- 
lows heat to escape—just like 
the lining in the photo above. 


Plibrico Furnace Lining 
eliminates this. Plibrico is 
pounded into place while 


plastic, and forms a jointless 
lining—-a lining that lasts 
two to four times longer 
than fire brick, that resists 
heat to 3100 deg. F., and thet 
cuts down heat radiation. 
It is ideal for ignition, front 
door and rear combustion 
arches and special shapes 
because it can be applied to 
any shape. Unskilled labor 
installs it—with mallet and 
trowel. 


Plibrico is delivered only in steel 
containers of distinctive appear- 
ance as shown below. Ware- 
house stocks in over sixty 
cities in the United States and 
Canada: see phone books. 





JOINTLESS FiRE Brick Co. 
1159 CLAY ST. CHICAGO 





Book Free 


Ask for the 32 page- 
“Refractories and Fur- 
nace Design.”’ It will 
point the way to low- 
er furnace costs and— 
greater profits. 





Jointless Fire Brick Co., 1159 Clay St. 
Chicago. 


., Please send me the 32-page booklet, 
Refractories and Furnace Design’’—no 
obligation. 
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The new mechanical parcel post mail 
sorter consists of a rotary rack for the 


mail bags into which parcels are thrown by | 


the men who do the work of sorting at the 
office of initial dispatch. In the past. the 
racks have been fixed. In the new device 
the bags are attached to a rack which travels 
on an elliptical track. The sorters work on 
a platform alongside the rack. Mail is deliv- 
ered to them by means of chutes from the 
receiving division of the office. The mode of 
operation is simple. Each bag is marked by 
a tag of conspicuous coloring. In the tests 
now under way at Chicago the tag for Ohio 
may be a brilliant red and that for Vermont 
may be green and white. Picking up a par 
cel for Ohio, the sorter spots a red tagged 
pouch and throws the package into its open 
mouth. As Ohio is near by, and reeeives a 
considerable volume of mail from the Chieago 
office, there are several bags for this one 
state, and it is certain that one of these will 
be near the sorter, involving no wait. On 
the other hand, Vermont receives relatively 
little mail from this office, and the green 
and white tag may be at the other end of 
the platform. In this event the sorter merely 
deposits the parcel on the shelf between him 
and the rack, and waits for the Vermont 
bag to appear. When the bags are divide 
into 60 designations, or “separations,” as 
they are technically known, the speed is as 
great as when there are but 30. In using 
the stationary rack the speed decreases with 
the increase in the number of destinations. 
In handling large parcels the rotary rack is 
especially effective. Tests show that in eight 
hours the sorters filled 1500 sacks, ten par 
cels to a sack, at the rate of seven parcels 
per mun per minute. This is practically 
twice as rapid as the handling of similar 
parcels by use of the stationary racks. The 
great saving comes through the elimination 
of lost steps on the part of the sorters, in 
walking from end to end of the racks on 
which stationary sacks are mounted. The 
rotary rack, with modifications based on the 
Chicago experiences, will probably be in 
stalled in all important postoflices.—Manu- 
facturers’ Record, 84:16, p. 87. 


Rebuilding devastated Japanese areas 
will require, according to the National Lum 
ber Manufacturers’ Association, over a thou 
sand shiploads of three million feet each to 
rebuild the devastated areas, and America is 
the only country that ean quickly respond 
and whose output is equal to such a demand. 


The Japanese trade, according to the Asso- | 


ciation, formerly called for squares, ranging 
in size from 4x4 in. (10 to 20 ft. lengths) 
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At the Gutmann Tannery, Chicago 
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Dodge Transmitting Units Are Giving Plus Service 


9) | 
VI 





For 25 years the power required to 
produce high grade leather manufac- 
tured by Gutmann & Company, has 
been distributed economically and with- 
out interruption by Dodge Power Trans- 
mitting Units. 


to 24x24 in. (24 to 40 ft. lengths), all in 
merchantable grade. The combined resources 
of British Columbia, Washington and Ore- 
gon ecunnot furnish over a billion feet of 
these sizes and grades in a year, says a 
prominent lumberman of the West Coast, 
and if the demand is as great as estimated, 
lower grades and sizes must be used, Reports 
to the U. S. Department of Commerce place 


Always when needed this Dodge in- 
stallation has responded to the demand 


the destruction of buildings at 816,000 in 
Tokio and 70,000 in Yokohama. At the time 


Throughout this plant there are Dodge 
appliances which have stood the test of 
Plus service, many under heavy over- 
loads, day in and day out, year alter 
year. This is why the new Gutmann 
plant will be 100% Dodge equipped. 


Dodge means power savings. Plants 
which have standardized on Dodge rank 
on the plus side of the ledger. Five hun- 


oo Oe Seeeey Sele poate ae se nee for 24 hour service and played an im- 
ber were stored in Kobe, Osaka, Tokio and : , a ak d 
other cities. The real demand, uccording to portant part in maintaining pea pro 


the lumber manufacturers, will come when 
the permanent construction of the devas 
tated areas commences. Advices received 
from the Consulate General of Japan at New 
York, and made public by the U, S. Depart 
ment of Commerce, state that by an Imperial 
ordinance building materials and necessities 
of life will be exempted from import duty 
until Mareh 31, 1924.—Lng. News-Record, 
91:16 660. 


Methods of disposal of privy wastes in 


rural districts were investigated by the Branches: New York Philadelphia Pittsburgh Boston Cincinnati 
United States Public Health Service with Adlanta Minneapolis St. Louis Houston Seattle San Francisco 


interesting results. It was found that feeal 
bacteria, made visible with uranin dye, pro 
gressively followed in the ground-water for 
distances of 3, 6, 10, 15, 25, 35, 45, 50, 55, 
6O and 65 feet from the trench in which the 
pollution was placed; uranin has been recov- 
ered from these same wells and has spread | 
to other wells at 70, 75, 80, 85, 90, 95, 100, 
110 and 115 feet from the pollution trench. 
The soil in question is a fine sand with an 
effective size of 0.13 millimeters. The pollu- 
tion has traveled these distances within a 
period of 187 days, or about 27 weeks, and 
only in the direction of the flow of the 
ground-water; no convineing evidence is 
present that the pollution has_ traveled | 
against the flow of the ground-water or at | 
right angles to it. The pollution has trav- | 
eled only in a thin sheet at the surface of | 
the zone of saturation; there is no evidence | 
at present that it has dispersed radially 
dewnward, and even when heavy pollution 





duction schedules. 


dred local dealers distribute Dodge prod- 
ucts on the immediate delivery basis. 














DODGE MANUFACTURING CORPORATION. 


General Offices: Mishawaka, Ind. 


Works: Mishawaka, Ind., and Oneida, N. Y. 








EVERYTHING 


FOR THE 


MECHANICAL 


TRANSMISSION OF 





Industry’s Demand for 24 
Hour Service 





Possibilities of peak or over-loads must be 
considered in equipping factories of today 





An eight or ten hour day may be the rule 
insofar as man is concerned, but the ma- 
chinery which multiplies the labors of man 
must be built to withstand the wear and 
tear of two or three eight hour shifts, day 
in, day out, through the years. The possi- 
bility of peak or over-loads must be carefully 
considered in placing orders for machinery 
of production. 

Dodge Power Transmitting Units are 
built to withstand maximum demands from 
any industry in which they are called upon 


Newark 


to function. Hundreds of Dodge instaila- 
tions have been doing 24 hour service six 
days a week without attention, and without 
retarding production in any manner. In 
the paper industry alone, Dodge sheaves, 
rope drives, clutches, bearings, hangers and 
pillow blocks are demonstrating the limit 
of dependability. 

IntheGutmannTanneries, picturedabove, 
Dodge units have been specified for 25 years. 
Most of the Dodge equipment in these 
tanneries is subject to a constant overload. 
And yet there are clutches and pulleys in 
the Gutmann Tanneries which have run for 
17 years without attention other than oiling. 

The Wayne Knitting Mills are over 90 
per cent Dodge equipped. For 30 years 
Wayne has been increasing its specifica- 
tions of Dodge units with each expansion 
or remodelling. Here Dodge units are called 
upon for the heaviest of duty in rush 


Chicago 


Power Y 


The Wayne Knitting Mills are 
equipped throughout to meet a peak or ai 
overload. And Dodge means power sav 
ings there as in other industries. 

The Dodge Manufacturing Corporatior 
has proven a first aid to industry in special 
order machinery as well as 
mitting units. Skilled engineers, extensive 
foundries and modern machine shops dis 
tributing their products and service through 
a net-work of branches and stocking dealer 
establishments over the country, puts Dodges 
in an enviable position when it comes t 
giant presses, tables, sheaves, fly-wheels 
and the other extraordinary demands of 
industry. 

And from wood pulleys to hangers, from 
bearings to clutches, Dodge machinery is 
built to deliver with absolute dependability 
under the heaviest demand industry can 
create, 


seasons 


power trans- 
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Bridge Builders 


Co-workers in the stupendous task of spanning water 
with steel, are the brawny men and still more brawny 
Together they fabricate the massive structure 
and anchor its ends to either shore. 


cables. 


Yellow Strand Wire Rope has always been as great a 
bridge builder, 
dams, factories and office buildings. 


Wherever there is heavy work to do, 
see the familiar strands of yellow that distinguish 
this powerful wire rope from all others. 


usually 


Yellow Strand is the highest grade rope that this fifty- 
year-old company knows how to make. 
manufacture all the standard g-ades, for all purposes, 
each supreme in its class. 


BRODERICK & BASCOM ROPE CO. 
805 N. First Street, St. Louis, Mo. 

New York and Seattle 

Authorized Dealers in all Industrial Localities 


Motorists 
Carry a Basline Autow- 
line in your car and 
safeguard your spare 
tire with Powersteel 
Autowlock. Both are 
made of Yeilow Strand. 
Ask your accessory 
dealer. 


Yellow 


WIRE 


Branches : 











as it has been a builder of canals and 


there you will 


They also 


St. Louis and Seattle 


Factories : 





Strand 


ROPE 























GEARS 


All Hinds-Smell 





The ost accurate 
1easonat We 
' e weare in stc 
hipment Can alsog a 
gears of all kinds. Seed us your in- 
quiries 
Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 














LATHES 


9 to 18-inch Swing 


List price $115 and up ac- 
cording t 
ready to 
Lathe Caial 


W.F.&John Barnes Co. 


1999 Ruby Se, ROCKFORD, ILL. 






y send for 
log and prices. 








FREE TRIAL 


Whether you have one belt or 
a hundred we want you to try 


DETROIT Wire Hook 
BELT LACING 


at our expense. We will send postage 

paid, this complete outfit including large 

box of belt hooks to lace 

every kind and thick- 

ness of belt together 

th a (Vise Tool) belt 

lacing machine. Ef you 

want the outfit after 

rying it, send us your 

for $5, if not re- 

rn it at our expense. 

Le sces belts for one cent 
aninch, 





t 
check 
tu 


am im HA 


Detroit’ Belt Lacer Co., Detroit, Mich. 


[RACINE JUNIOR | 


A Portable High Speed 
| METAL CUTTING MACHINE 











Positive lift on 
every stroke. Belt 
or motor driven 







Of highest quality 
moderately priced, the 
Racine “Junior” easily out-performs any machine 
of same size. Extremely fast and permanently accu- 
rate, a fit running mate to the famous line of Racine 
H.S. Metal Cutting Machines. A time and money 
saving necessity to every shop. Runs from lamp 
socket. For detailed information write to | 


RACINE TOOL & MACHINE CO. 
Dept. B Racine, Wis., U. S. A. | 
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at the top, water from lower | 
levels (in near-by deeper wells) is negative 
both for uranin and for B. coli—Eng. News- 
Record, 91:11 :425. 





Industrial Progress 


Increasing the Diesel engine’s thermal 
efficiency.—The most successful utiliza- 
tion of waste heat is that effected in the 
Still engine, in which steam raised from the 
jacket and exhaust of an internal combustion | 
cylinder is applied on the opposite side of 
the piston. By such means the thermal 
efficiency has gained another 7 per cent, 
thus bringing the total up to 41 per cent. 
This engine has passed its experimental 
stages, and is now being manufactured as a 
four-stroke, single-piston, heavy-oil engine, in 
sizes up to 1000-brake horsepower for land 
purposes and 350 horsepower per cylinder 
for marine propulsion.—The National Engi- 
neer, 27 :9, p. 420. 


A gas apparatus designed to utilize 
fuel-oil distillate in the manufacture of | 
commercial and domestic purposes 
The new proc- | 
ess is said to be more economical than the 
manufacture of coal gas, while the plant ap- 
paratus necessary in the making of gas from 
fuel-oil distillate is much lower in cost than | 
coal gas apparatus. The gas produced, it is 
claimed, has five times the heating value of | 
producer gas, contains no sulfur, and burns | 
with a non-oxidizing and non-carbonizing | 
flame. The gas has given satisfactory re- | 
sults in direct application to heat treating of 
ferrous metals and in japanning and enamel- 
ling. Tests have proved the gas suitable for | 
lighting and heating, and for domestic pur- | 
poses, comparing well with coal gas in ther- | 
mal efficiency. Four gallons of fuel-oil dis- | 
tillate are required per thousand cubic feet | 
of gas. One attendant can operate a plant} 
having 500,000 cubic feet capacity per 24) 
hours, hence the operating cost is low.—Gas 
Ind., 17 :9, p. 297. 


The first Diesel-electric pipe-line dredge | 
to be placed in service is being built in 
Portland, Oregon. This dredge has a fifteen- 
inch discharge and it is estimated that the 
saving in operating costs of this dredge, over | 
a steam dredge of like capacity, will be as 
mueh as $15,000 a year. Instead of the 
customary direct-current drive, alternating | 
current is used, so that if desirable. outside | 
power can be used. The power plant con- 








| 
| 


| sists of a 525-brake horsepower Diesel engine 


which 
3: aumé 


is run on ordinary | 
fuel-oil. The main | 


of six cylinders 
fourteen-degree 


| generator operates at 2: 2300 volts.—Motorship, | 


8 :8, pp. 558-59. 


The first welded gasholder was fabri- 
eated in Melbourne in 1922. This tank is 
200 feet in diameter by 105 feet deep and is 
built of 9/64-inch steel. When finished it 
contained some fifteen miles of welding and | 
when tested with soap and water there were 
only six leaks. For some time oxy-acetylene 
welding was employed, but was ultimately 
as unsuitable largely owing to the 
Attention was 
of electric welding 


then directed to the use 
and 250 experiments were made to test vari 
types of joints and electrodes. Ulti 
mately that employed was the quasi are 
process. From the tests, the tensile strength 
of the joints was invariably found to -be 
equal to, if not greater than, the 
themselves.—Gas World, 79 :2047, pp. 325-27. 


The Young-Whitwell backrun’§ gas 
process is a new development in the art 
of manufacturing illuminating gas which was 
brought about largely through the desira 
bility of using cheaper fuels, and at the same 


sheets 


| time utilizing equipment already in existence. 
| Through 
lof any ordinary water-gas set, this process 


slight changes in the construction 
generator fuel either 
coke or bituminous coal. Remarkable results | 
have been obtained when slack bituminous 
coal and heavy oils have been employed. The 
operating economies provide for the substitu 
tion, pound for pound, of slack bituminous 
coal for coke. Its improvements over the 
old methods and equipment and its marked 
operating savings depend upon utilization of 
cheap fuel, lessening of heat loss, reduction 
in maintenance and depreciation, decrease in 
gas-oil used to give a required thermal value, 
elimination of the expensive and complicated 
hot-valve and small capital outlay in installa 
tion. The process is applicable to any water 
after certain changes.—Chem. and | 
Vet. Eng., 29:15, pp. 664-69. | 
A new compound fertilizer which is} 
manufactured by a French company is based | 
on the idea of neutralizing the residual acid- 
(Continued on page 58) 
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TheNew CH ol! 


Si mort a dilien: 


A keer stee! knife 
blade, and two 
screwdriver 
blades in the han- 
dle— all of the 
blades selected 
and produced by 
gravity. The knife 
blade can never 
fold or turn and 
injure you; youcan 
change blades in 
two seconds. 


Knife*’Screwdriver 
Every man will appreciate this tool—it's 
so different and better. Handle of blued 
steel—blades carefully made for real work. 
Carpenters, mechanics, radio fans, boy 
scouts, the man or woman around the 


house all find this the handiest tool in the 
it. A wonderfully practical Christmas 

























Will be sent post prepaid for 
only $2.25, on receipt of your 
check or money order. Fully 
guaranteed. Order today. 

Dealers and others are invited 
to write for our proposition on 
this and other Simore “Light- 
ning Change”’ tools. 


The Simon & Skidmore Mfg. Co. 


Dept. 6-1 











A Manufacturing 
Interest 


with large plants in New 
England and the Middle 
West, and with a surplus 
of floor space and equip- 
ment, would give con- 
sideration to the manu- 
facture of mechanisms or 
devices of metal, prefer- 
ably of a patentable 
nature, wherein a large 
volume of trade can be 
established if properly 
handled. 


Address all replies to: 


Manufacturing Interest 


Box 151, Scientific American 
233 Broadway, New York City 
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| ens the door 
= | to new ideas 


It was the pioneering spirit of American engineers and production men 





that made possible the progress from the “horseless carriage” of the early After thirty-five yeare of quality 
F ss history, Sterling Grinding Engineers 
90’s to the marvelous automobile of today. are adding new lustre to this mark. 


Without this will to try new things; without this spirit of adventure that 
animates American industry progress would be stopped and civilization 
revert to the stone age. 


It is to this indomitable spirit that Sterling wheels make their appeal. 
Sterling Grinding Engineers, supported by this old and powerful organi- 
zation, have gone among industries and by tests shown the remarkable 
results to be obtained with Sterling wheels. 


They want to conduct a test in your plant. They want to do the same 
thing there that they have done in other plants. Accept them as you 
have accepted all other progress. For better grinding is their goal and 
better grinding is progress! , 





The Cleveland Stone Company 


Cleveland, New York and Boston 


A Booklet Full of Grinding Infor- 
mation Free—Packed from cover to 


helpful’ practical’ information for The Sterling Grinding Wheel Company 
yng hI my yi linae Tiffin, Ohic and 30 N. Clinton St., Chicago 





STERLING DISTRIBUTORS 





ee rte See | LUC ERIE................00+2++++-eThe United Hdwe. & Supply Co. PORTLAND... ....cccccccccoceccesesss.d0nn T. Rowntree, Inc 
CES 600.0.b00 00060008 60.00 The Sterling Grinding Wheel Co. LOS ANGELES...........+:+s+++++++--d0nn T. Rowntree, Ine. SALT LAKE. .......cccccceccecesss.+2...d0hn T. Rowntree, Inc 
CINCINNATI.. coe LN ote 0 crab 6 o.06 bs ec n: trina ek EAP csccesesbeeens nes The Belknap Hdwe. & Mfg. Co. BA PRAWN OO. sb ccccccecss General Machinery Supply Co. 
Ge Ess cccceccseceassevecse W. M. Pattison Supply Co. MILWAUKEE.......... geeeeeeeesss.. Shadbolt & Boyd Iron Co. SEATTLE....... re ...The Seattle Hdwe. Co. 
BEGET Ws 0 6a poe ceveceesscateseccesevssd John T. Rowntree, Inc. OS reer ee L. Best Co., Ine. :. gy) Se os The Sterling Grinding Wheel Co. 





DIRT ROES oc cccdscvccesceccesscecee W. J. McKee Machinery Co. Es 65460 ebdhneoeses an Pittsburgh Gage & Supply Co. WATERTOWN..............+-++22000.We W. Conde Hdwe. Co. 

















On the road every day of the year! 










































THE DAYTON STEEL FOUNDRY CO., DAYTON, OHIO 


Dayion 


Steel Truck Wheels 








A Quiet, Durable Timing Drive 


ORMICA timing gears have enabled automotive engineers 

of many leading producers to retain the advantages of the 
gear timing drive—by making that drive more silent and more 
durable than any other system. These engineers have found 
Formica to be the most uniform and durable of non-metallic gear 
material. The gears in use, have shown an average life in excess 
of 30,000 miles. 


Jobbers and garages everywhere handle Formica gears for use in 
replacing worn and noisy metal gears. These are distributed by 
the Perfection Gear Company, Chicago, Illinois. 


Formica is 
trial gears, pun 


sed extensively in electrical insulation; radio panels and tubes; indus- 
np valves, and for noise insulation in motor cars. 


Write for booklet ‘‘What Formica Is’’ 
THE FORMICA INSULATION COMPANY 


4645 Spring Grove Avenue, Cincinnati, Ohio 
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XCUSES don't go in the dairy business By the service they are rendering in the dairy 

Heavy duty tank trucks must haul thou business, Dayton Steel Wheels again prove that 
sa ids of gallons of milk into cities from outlying they are equal to meet, every day in the year, 
ce Guaniiaian qua. a ee ee ee the most trying tasks of load and road. 

Many of these trucks carry their daily tanks Perhaps your haulage job is even more exact- 
f milk from dairy farms over a hundred miles ing than that of the dairy business. Whatever 
listant from the city your particular requirements may be, Dayton 

It is a significant fact that nearly all tank durability and economy are worth investigat- 
trucks of leading makes are equipped with ing. Let us show you just what Dayton Steel 
Dayton Stee! Wheels Wheels will do for you. 

Built for solid and pneumatic tires and for any standard 
type front or rear axle. Specify them on your next order 
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ORMICA 


Made from Anhydrous Redmanol Resins 
SHEETS IUD TUBES RODS 
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Scientific American Digest 
(Continued from page 56) 
ordinary super-phosphate with am-| 
monia gas. By utilizing the ammonia gas in | 
concentration—say, three to five per} 
cent—and earefully controlling the tempera- | 
ture of the reaction, not only can the previ- 
ously recognized danger of retrogradation of 
the phosphoric acid positively be averted, but 
the resultant compound fertilizer is obtained 
in a perfectly dry and friable condition, and 
a homogeneity much greater than that of 
simple mixtures. In this process a saving of 
48 per cent of sulfurie acid is claimed.— | 
Chem. Trade and Chem. Eng., 73:1897, 
p. 360. 

A new type of boiler furnace designed 
to operate with pulverized fuel has been de- 
veloped, in which a combustion rate many 


ity of 


| times in excess of the rate recommended at | 


| nace 
| Combustion, 


present has been maintained. This furnace is 
known as the Cannon radiating furnace. As | 
much as 60 per cent of the total heat of 
combustion will be delivered to the boiler by | 
radiation at a combustion rate of 250,000 
B.t.u. per cubic foot of combustion space per | 
hour. Each furnace will be fed by a single, | 
simple, straight pipe-burner located in the 
wind-box at the front. Pulverized coal will 
be carried from the feeder to the burner at a 
suitable velocity by means of low pressure 
air. This furnace will operate under foreed 
draft. The flame starts in the lower cham- 
ber just a few inches beyond the burner-tip 
and extends to the rear, thence upward into 
the rear of the top chamber and back to the 





exhaust opening. Thus the flame passage is 
double the boiler-tube length under normal 
conditions, while the cross-section of the gas- 


furnace is small compared to 
This produces a very con- 
of the combustible matter 
and beeause the walls sur- 
are at a high tem- 


stream in the 
the total length. 
tinuous mixing 
with the oxygen, 
rounding the gas-stream 
perature, makes it possible to burn the fuel | 
rapidly and with a minimum amount of ex-| 
air. When surrounded with water- 
absorption surfaces, the exterior of the 
will be at 1600 degrees 
9:4, pp. 307-11. 

A record of 450 rivets in a working day 
of eight hours has been the average per- 
formance of the bull riveter in on the 
penstock work on a power tunnel at Niagara 
Falls. This the same riveter which the 
artist used as his inspiration for the cover 
design of the November of the ScIEN- 
rIFIC AMERICAN. On a regular run, 45 rivets 
in 35 minutes was the schedule. The saving 
in labor effected by the riveter is computed at 
66 per cent. The average work of a crew | 
of seven men hand riveting 150 rivets in 
an eight-hour day. With hand-driven rivets 
a percentage must be allowed for cutting out 
driven rivets—a condition not found 
machine-driven work. The rivets used 
on the penstock job were 1 inches in di- 
ameter.—The Boilermaker, :9, p. 258. 


Experiments on the dry-cleaning of gas 
| with dust which were conducted at the 
| Pittsburgh Steel Company plant during the 
past summer show the great possibilities of 
this method of purification. As a result of | 
| these it believed that beyond the 
dry cleaner lie tremendous possibilities as a 
result of its use. In the nature of conser- | 
vation of sensible heat of the furnace gas 
there is better combustion in stoves and boil- 
ers, with resultant decrease in power costs, 
due to elimination of labor in upkeep and 
repair of equipment as a result of complete 
recovery of flue dust. This, at the average 
furnace, where no special attempt is made 
or ineffective means are employed to recover 
the dust, may run as high as 60,000 tons 
per year. The extremely low dust content of 
gas cleaned by this method makes it possible 
| to clean that part of the gas to be used by 
| gas engines, by passing it through an indi- 
| rect cooler in which the gas is cooled and 
| the moisture condensed, bringing down with 
}it the remaining dust, thus accomplishing 
|complete cleaning and recovery of the last 
| trace of dust without bringing the gas into 
| direct contact with water.—The Iron Age, 
| 112 :17 :1111-14, 
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Metallurgy 


Red stains on sheet brass are found to 


be caused by reactions of copper oxides in 
| the seale formed during annealing, and the 
| pickling medium, cuprie oxide, contrary to 


usual opinion, is as harmful as cuprous oxide. 
| Oxides of copper may be present from vari- 
ous causes, such as careless washing after 
the pickling operation, resulting in the pres- 


annealing, the presence of iron in the brass 





ence of acid and salts during the subsequent | 
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Why Bessemer’s 
Increasing Popularity? 


There are seven sound reasons for the 
steadily growing use of Bessemer Oil 
Engines for Incustrial power. 

First comes the use of fuel oil, the de- 


pendable, always available fuel. Next 
comes the five decided savings in 
First Cost Up-Keep Cost Fuel Cost 


Installation Space Fuel Storing Space 

And the seventh reason is that the con- 
servative power ratings used enable 
Bessemer purchasers to plan their power 
loads with absolute confidence in Bes- 
semer performance. 

For a dependable, economical power 
source install Bessemer Oil Engines and 
build profits with the resultant savings. 

Catalog on request 


THE BESSEMER GAS ENGINE CO. 
14 York Street Grove City, Pa. 
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eicatt BLOWER 
Electric 

Blows dust and dirt out of motors, gen- 
erators, machinery, switchboards, line 
shafting, stock bins, etc. 
and creates more 
Has hun 


CADILLA 


Lowers fire risks, 
healthful working conditions. 
dreds of uses. 

Weighs only 6 pounds. 
any light socket. 


Attaches to 


Write for descriptive folder 
giving prices, etc. 


CLEMENTS MFG. CO. 


622 Fulton Street, Chicago 
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AND ENGRAVING 
A fine trade commanding a good salary and your 
services always in demand or you can 
start in business for yourself. At 


BRADLEY INSTITUTE 


The greatest school for 
tchmakers in the world Ad 
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Bradley Polytechnic Inst., "Peoria: 
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WHITING -ADAMS 
BRUSHES 


brush expert says they are the best Hair 
Fd neta They are penetrating. They 
go all through the hair to the roots and 
stimulate growth. They make a beautiful 
radiant sheen. The glory of woman is made 
more glorious with Whiting-Adams Hair 
Brushes. 

Send for Illustrated Literature 
JOHN L. WHITING-J. J. ADAMS CO. 
Boston, U.S.A. 

Brush Manufacturers for Over 114 Years 
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or upon its surface and the use of impure 
rolling oils. However, the main cause of the 
oxidation of the copper is the use of the old- 
fashioned annealing furnaces, in which the 
flames impinge directly upon the brass.— 
Metal. Ind., 21:10, p. 394. 


Effect of temperature on the tensile 
strength of steel.—An increase of tem- 
perature of steel results in a decrease of ten- 
sile strength. But it is not so generally 
known that there is first a lowering and 
then an increase of strength during the early 
stages of heating. The average temperature 
at the maximum strength for all the steels is 
about 540 degrees, and the average for the 
lowest, prior to reaching the maximum, is 
about 220 degrees. So that it may be stated, 
roughly, that the tensile strength of ordi- 
nary steel is at its minimum at about the 
boiling temperature of water and that it 
reaches its maximum at about 550 degrees 





Fahrenheit. After this last temperature has 
been reached there is a steady fall in strength | 
as the temperature rises, until when 1600) 
degrees, or a cherry red heat, is reached the 
strength has been pretty well lost. All steel- 
eutting tools hold their edges better when 
heated above the temperature of the atmos- | 
phere than when worked cold. A _ razor} 
shaves better if raised to a little above the | 
blood temperature. A finishing tool will cut 
more smoothly when warmed.—Railway and 
Loco. Eng., 36:10, pp. 308-9. 


The addition of 5 per cent of nickel to| 
a 5 per cent chromiifm steel practically pro- 
duces a steel which is almost resistant to 
nitrie acid, while as regards hydrochloric 
acid, the addition of nickel very materially 
increases the resistance. As regards sulfuric 
acid, the gradual increase in nickel content 
is responsible for the production of a steel 
which is only very slightly soluble. Two 
other steels, consisting of a 10 per cent 
chromium steel without nickel and one with 
a 5 per cent addition of that element, show 
a marked increase in resistance to sulfuric 
acid, owing to the addition of nickel. The 
hydrochloric acid results are apparently in 
the opposite direction. The general effect of 
the addition of nickel to a chromium steel is | 
to increase the resistance to nitrie acid, to 
materially increase the resistance to sulfuric | 
acid and to tend to increase the resistance | 
to hydrochloric acid. The addition of such | 
a comparatively small percentage of chro- 
mium as 5.05 per cent has a profound effect | 
in modifying the response of the steel to 
nitric acid, and in materially reducing its 
solubility in hydrochlorie acid.—Hngineering, 
116 :3013, pp. 415-16. 

The spangled surface of galvanized | 
metal has always been a goal sought for | 
by manufacturers of galvanized iron goods. 
Various causes have been blamed for failure | 
to secure this result, but researches recently 
made show that the base-metal, iron or steel, 
has practically no influence on the result if | 
the temperatures are satisfactorily main 
tained. Pure zine did not yield the desired 
large spangles, and tin or aluminum likewise 
failed; but the addition of lead did so imme- 
diately. The separation of the impure zine 
forming the layer on the metal sheet into 
conjugate solutions—lead-rich and zine-rich— 
at the dipping temperature, and the method 
of subsequent crystallization were the causes 
of the effects obtained. This was proved by 
the analysis of different types of spangle 
occurring on the same sheet and by the ob- 
served differences in the rate of attack of 
different spangles forming the coating. The 
separation is attributed to the difference in 
the surface tensions of the two solutions.— 
Vetal Ind., 21:10, p. 394. 


The density and composition of metals | 
and alloys under two rates of cooling, | 
fast and slow, as produced by casting in 
chill and sand molds.—The densities of pure 
metals are not affected by the rate at which 
they solidify. This is also true of those alloys 
which solidify at a constant temperature. In 
the case, however, of those alloys which 
solidify over a range of temperature, the 
rate at which they pass through this range 
seriously affects the density, the slower the 
rate of solidification the lower being the dens- 
ity. When alloys which possess a long solidi- 
fying range are prepared in cylindrical chill 
molds they are less dense in the center than 
at the outside. Rapid solidification has a 
pronounced effect on the composition 
throughout the mass of those alloys which 
solidify over a range of temperature. When 
prepared in chill these alloys are found to be 
richer on the outside in the component of 
the lower melting point and richer in the 
center in the component of the higher melt- 
ing point. Sand castings in these alloys are 
uniform throughout. Alloys which solidify at 
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What this trade-mark 
on a Ball Bearing 
means to you— 








A STROM trade-mark on a ball bearing means that 


—You are getting a bearing which is the first choice of 
leading engineers in all industries. 


—You are getting a bearing which is correctly designed 
to carry the load and reduce friction to a minimum. 


—You are getting a bearing made of special ball bearing 
steel, heat-treated by the most modern and approved 
methods (not merely case-hardened). 


—You are getting a bearing which is made by skilled 
workmen in a modern plart and rigidly inspected in 
every step of its manufacture. 


—You have at your disposal—always—all the resources 
of this great institution devoted solely to manufacturing 
high-grade ball bearings. 


Back of every Strom ball bearing 
is the accumulated knowledge and 
experience of a staff of engineering 
experts and a manufacturing organ- 
ization with the highest ideals of 
quality and service. 





We offer 


—Expert engineering assistance. 


—A wide variety of types of ball bearings 
for all purposes. 


—Prompt delivery from stock on standard 
sizes. 


—Our catalog No. 8, giving dimensions 
and load carrying capacities of Strom 
ball bearings, as well as other bal! 
bearing literature. 








U.S. Ball Bearing Mfg. Co. 


4583 Palmer St., Chicago, Ill. 
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“And I am with the doers” 


Time was when war called the ambitious and 
offered life’s great rewards. But the captains 
and the kings passed. The enduring conquests 
of our times are being made in industry. 


Through the wide doors of General Electric 
plants and offices an army of 100,000 men and 
women moves every day. Each of them, look- 
ing back over the road, can say: 


*‘Things worth while are being done in my 
lifetime, and J am with the doers.”’ 
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LUGER | pistols. barrels 
4 d 16 inches; 
MAUSER pistols, long 
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for both MAUSER and MANNLic HEF SCHOE- 
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Protect Your Home Against 


EPEATER-6_ te an ince 

troubles. SAF CON VENI- 
ENT—E CONOMICAL. No more 
annoying lack of light, or power 
for electric 
irons, washers, 
etc. New fuse 
snaps into place 
by turning but- 
ton, without removing fuse from 
socket.When first six are used up 
slipin refillholding six extra fuses, 
Approved by Underwriters, 





Repeater-6 Fuse 

Plug Complete 

Cut out in fromt 
show fuses. 


6 Fuses in One Plug 


io 





. - **Turn to the Right-- 
Guaranteed pack Comes Your 
satisfactory. Light."" 


SPECIAL OFFER 


For $1.00 we will send postpaid 
two complete fuses and 3 refills 
(6 fuses in each). 30 fuses in all 
for $1.00. State amperage de- 
sired, or we will send standard 
housesize. Send $1.00 billorcheck. 





6 a... 2 Plug 
MOSS-SCHURY MFG. CO., Inc. 
Fuse Division— Dept. A 
2011-2015 FRANKLIN ST., DETROIT, U.S.A. 
Mfrs. of Precision Electrical Devices 
Distributing agents wanted for open territory 








}a constant temperature are uniform in com-| 


| position 








prepared in 


Ind., 


throughout, whether 
sand or chill molds.—NMetal. 
p. 395. 

The corrosion of metals is found by 
experiments to be mainly, probably entirely, 
electrochemical in character. There are two 
main types. That accompanied by evolution 
of hydrogen gas is characteristic of reactive 
metals placed in acid solutions, but the veloe- 
ity varies greatly with the rree of purity 
of the metal. Where this type is impossible, 
slower corrosion can take place at a rate 
determined by the diffusion of oxygen to the 
metal, and comparatively independently of 
the purity. When a metal is immersed in 
a solution of potassium chloride one ean 
the production of alkali at the 

portions, the production of the 
of the metal at the anodic portions, 


deg 


observe 
eathodie 
chloride 


21 :10, | 
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| 


and the precipitation of hydroxide where 
these meet. The electric current, when meas- 
ured, accounts for the greater part of the| 
corrosion. Generally the cathodic areas are | 
those to which air has free access, while 
the anodic areas are those protected from | 


is significant that corrosion 
rapidly at the com- 
places—hence the in 
form of pits 
porous corro- 
10, p. 396. 


aeration, and it 
usually proceeds most 
paratively unaerated 
tense corrosion observed in the 
and over areas covered up by 
sion products.—Metal Ind., 21: 

Electricity gaining ground in metal- 
lurgy.—The first electrolytic iron plant in 
started less than a 


the United States was 
year ago in Connecticut, and the subject has 


attracted considerable attention, inasmuch as 
a very pure iron can be produced in this way, 
and the smaller the undesirable impurities in 
iron the it will rust. There are three 
distinetive ways that electricity is now used 
in metallurgy: first, for heat-treatment of 
ores and ore products in electric furnaces ; 
for depositing the metals from solu- 
tions obtained by leaching the soluble con- 
stituents of an ore; and, third, for the refin- 
ing or separating of metals already essen- 
tially free from undesirable elements. Some 
of these applications have not yet reached 
commercial importance so far as certain met- 
als are concerned, but there is little doubt 
that development will be rapid. and 
Mining Jour.-Press, 116:14, p. 

A new method of hardening high-speed 
steel has been developed by a Chicago 
manufacturer which obviates many of the 
difficulties of the former method, especially 
that of getting the correct method of heating 
the parts to be hardened. The tool is heated 
in a protected atmosphere for a_predeter- 
mined time and temperature, and is cooled 
and drawn at a predetermined time and 
temperature, which results in the full devel- 
opment of the cutting structure throughout 
the entire piece at the lowest possible tem- 
perature. It has been determined by ecare- 
fully conducted experiment that the com- 
plete carbide transformation is obtained in 
the standard modern high-speed steel at be 
tween 2200 and 2210 Fahrenheit 
when held accurately between those temper- 
atures in a protected atmosphere for a suffi- 
cient time to complete the change. The tools 


less 


second, 





viv. 


degrees 


are placed in a container of a special alloy, 
surrounded by charcoal, and covered. The 
box and contents, after pre-heating, are 


raised to a temperature within the critical 
range where the carbide transformation takes 
and held there a_ sufficient 
to complete the change. The resultant 
stronger and have several times the 


place 
time 
tools are 


eutting efficiency. The method guarantees 
against overheating of the eutter, tool or 


protected atmosphere assures 
the material being hard up to the very sur- 
face. It also corrects materials which are 
somewhat out of balance and consequently 
have a prolonged “lag.”—Forging-Stamping- 
Heat Treating, 9:9, p. 375. 

Chromizing consists in packing the 
material to be treated into a powdered mix- 
ture of 45 per cent alumina and 55 per cent 
chromium. The material usually packed 


part and the 


1S 


into a tube of iron and then heated at 1300 
to 1400 degrees Centigrade in hydrogen, in 
vacuum or in some neutral atmosphere, for 


lengths of time depending upon the penetra- 
tion and coneentration of chromium desired. 
The chromatizing furnaces consist of alun- 
dum tubes wound with molybdenum wire 
a heating unit. The non-corrosive chrome- 
iron alloy is 
iron, and is made 
gated grains, with their 
dicular to the surface. 
best results, an iron or steel of low carbon 
gontent must be used. In eases where the 
material chromatized must stand high tension 
and fatigue stresses, the high temperature of 


as 


up of an area of elon- 
longer axes perpen- 


In order to get the 





length of | 


a solid solution of chromium in | 





Paint Your Cars 
the SPRACO Way 


SPRACO Extralite Equipment 


Saves 75% in labor costs, with 
corresponding increase in cutput. 
Produces high-grade paint job on 
bodies, running gear, fenders, tops, 
etc. Also saves time and materials 
when cleaning parts, motors, etc., 
by spraying with kerosene or “gas”. 
Complete outfit comes as shown, 
with electric motor-driven air com- 
pressor. Extralite Equipment is fur- 
nished with 1-gal. pressure type 
material container. /unior Equip- 
ment comes with pint or quart suc- 
tion type container. 

















Junior SPRACO Equipment 


If you have compressed air avail- 
able, you can purchase these outfits 
without air compressors at a re- 
markably low price. Enxtralite re- 
quires 3!4 and Junior 1) cu. ft. of 
free air at 40 to 50 lbs. pressure. 
Whether you have cars to paint, or 
let out your work by contract, it will 
pay you to investigate NOW-—this 
economy method of painting. 





Send TODAY 


for 


SPRACO 


Bulletin P-70 





Spray Engineering Co. 


60 AR. omg 
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chromatizing lowers 


material, 


original properties may be almost restored. 
Carbonizing of chromatized iron lowers its 


resistance to corrosion, 
which have been case-hardened 
numerous globules of water if 


will 
allowed 
Brass World, 291-92. 


19:9, pp. 


Mining 


The question of the origin of petroleum 
have | 
reason to believe that the petroleum was not 
The | 
bulk of the oil of a field may have been pro- 
but 
each minor occurrence may also have passed 
production and 
conditions, 
we 


is very complex. In many cases we 


formed in the strata in which we find it. 


duced under fairly uniform conditions ; 
through its own history of 
development under special local 
As regards parent material or materials, 
have only suppositions. The oils—as distinet 


from petroleum—we commonly deal with are 
animal. 
same origin, and of 


all 
Petroleum may have 


of organic origin, vegetable or 
the 


late the view has been gaining ground that 
the oceurrences of petroleum and coal are 
interrelated. But the advocates of an animal 


no means given 
inorganie origin | 


origin of petroleum have by 


in; the possibility of an 


also continues to find support, and the great | Output of 300,000 ounces per annum, derived 


variety of petroleums suggests various parent 


materials and modes of production. At pres- 
ent there is no agreement, not even on essen- 


116 :3015, 


tial points. — Engineering, 
466-67. 


pp. 


Pollution of public water supplies by 
mine drainage has become a serious mat- 
ter in some parts of the country, particularly 


and polished samples 
show 
to 
stand in the open air for only a short time.— 


| steel tank forming a vaenum and causing the 


in the bituminous districts of Pennsylvania. 
Sulfur and iron appear in the coal in the | 
form of pyrites, which, coming in contact 


with air and water, causes chemical changes 
which produce an acid drainage. Coal in situ 
has no effect on the quality of the water in 
the streams on which it outerops. It is the 
impurities, such as iron and sulfur, in the 
coal coming in contact with air and water 


SCIENTIFIC 


the resistance of the|a Michigan cement plant for coaveying their 
but by proper heat treatment the; material from the source of supply two miles 


distant from their cement plant. The marl is 
|dug by means of an orange-peel bucket 
dredge and deposited in a separator for the 
removal of roots, pebbles and foreign matter | 
| which might clog the pumping system. The | 
air is compre sssed in a compresser driven by | 
a 75-horsepower motor. Two circular steel | 
tanks, five feet in diameter and five feet 
high, located next the storage vat, are con- 
nected with the receiver and compresser 
through an automatie switch which operates 
in such a manner that air is drawn from one 


agitated marl slurry to rush into this tank, 
filling it, while the other tank is placed under 
discharge. The twelve-inch pipeline to the 
mill is 10,000 feet long and has two relay 
stations, with receiving vat, compresser and 
pumping station. No difficulty is experienced 
in transporting the marl the greatest relay 
distance of 4,400 feet with a difference of ele- 


vation of 30 feet, using 75 to 90 pounds of 
air pressure. Marl slurry containing 50 per 
cent moisture can be pumped effeetively.— 


Cement and Eng. News, 35:8, 34-36. 


Platinum in the United States.—The 
main source of the world’s supplies of plati- 
num is normally Russia, whieh onee had an 


pp. 


from gravel beds. As a result of the war the 
price of platinuin is about three times what 
it was formerly, and the temptation has been 
considerable in this country to boom plati- 
num mining. To this end, all sorts of prop- 
erties have been pronounced to be capable 
of producing platinum from ores of various 
kinds, and even shales and sands. As a mat- 
ter of fact, this country is practically desti- 





| tute of platinum, as it is of nickel and tin, 
and the eases in which the United States 
Bureau of Mines has been able to cheek 
claims advanced have revealed at the most | 
| practically unworkable traces of the metal. 
Platinum was the subject of a good deal of | 
prospecting and assaying on the part of the} 


Bureau during the war, when it was thought 


that such work might reveal sources of sup- 


after mining is started that produce chemi- | ply which would then have been very valu- 


*h result in the formation of | 
Before mining is started, the | 
coal in place and undisturbed acts as a bar- 
rier to the percolating waters above 
prevents the water and air from coming in 
contact with the impurities, and for this rea- 
son a virgin field of coal has no detrimental | 
effect upon the purity of the streams. It is 


eal changes whic 
acid drainage. 


and | 


believed that the added expense of treating 
mine water would not exceed ten cents per 
ton of coal mined. It ie suggested that, to! 
obviate the necessity of treating the mine 
water from abandoned mines, or at least to 


reduced to 
mine 


have the volume of such drainage 
should be unlawful to 


a minimum, it 

any coal within the area included between 
the outerop and the line of 20-foot cover.— |} 
ling. News-Record, 91:16, 638-41. 


The outstanding feature of the devel- 
opment of technical practice on the Wit- 
watersrand during the past few years 
has been the adoption of what may be 
termed the all-sliming process. 
may be briefly described as 
crushing in conjunction with improved meth- 
ods of tube milling. On account of the rela- 
tively small capital cost involved in the plant 
and the high percentage of extraction that is 
possible, it thought that the process of- 
fers great possibilities to the small man, it 
being possible to provide a unit plant capable 
of handling from two to three thousand tons 
per month. It is designed to recover either 


1s 


This process | 


| 


samples, in most of which no _ platinum 
whatever was discovered, though rich claims | 
had been made and certified. In one ease | 
| platinum was found in the form of soluble 
| platinum salts and sponge, “neither of which 
exists in nature,” to quote the damaging | 


} 


single-stage | 


| 


by blanketing, amalgamation or eyaniding at | 


a very considerably lower cost than would 
be incurred with the usual type of plant.— 
S. African Min. and Enq. Jour., 34 :1667, 
p. 775. 

Prospecting with the Eétvés balance.— 
The value of this instrument consists in 
measuring the extremely small changes in 
gravity caused by lighter or heavier masses 
in the earth’s crust. The instrument is so 
sensitive that it enables one to measure 
differences in the force of gravitation with 
any accuracy exceeding many thousand 
times that of the most analytical scales. In 
principal it is identical with the torsional 
balanee first used by Coulomb to investigate 
the laws of statie electricity. In Germany a 
concern has recently been making these in- 
struments, whose readings are made auto- 


matically by photographs, and a few are now 
in use in the United States and Mexico. It 
requires the handling of an expert and is not 
reliable in hilly country, but is best adapted 
to oil, salt and coal fields —Hng. and Mining 
Jour.-Press, 116 :14, pp. 583-89. 
Transporting marl with compressed 
air is an ingenious new method used by 


| 
} 





j}able. The work then and 
| served for the most part to convince the offi- 
cials that the platinum resources were, how- | 
ever, very small. At its best the United} 
States has produced less than 1000 ounces a| 
year, and that as ancillary to the working of | 
gold, silver and copper, without which the | 
platinum recovery would have been uneco- 
nomical. The Bureau’s investigations have 
led to the examination of a large number of 


| 
} 

| 

since carried out | 
| 


“sample 
—Engineer- 


judgment of the Bureau; another 
revealed wire and foil therein.” 
ing, 116:3006, p. 187. 


Mining Engineering 

Holding machine work by vacuum.—To 
provide for holding large quantities of small | 
pieces made of either ferrous or non-ferrous | 
metals, and non-metallic work, such as rub-| 
ber, fabric, wood or glass, a Detroit (Mieh.) | 
company, after considerable experimenting, | 
has developed a line of chucks that utilize 
vacuum for holding work. In each of these 
vacuum chucks there is a chamber which is 
made air-tight when the work is placed over 
it, either by the work covering the entire | 
surface or by other means. A vacuum is then | 





created by pumping all the air from the} 
chamber, and as this is done, the work grad- | 
ually becomes secured to the chuck by atmos- | | 


pherie pressure. As atmospheric pressure is | 
approximately 14.7 pounds per square inch, 
at sea level, a piece, say, 4 inches long by 
1 ineh wide (provided full vacuum has been 
created and practically the entire bottom of 
the piece is exposed to vacumm) will have a 
downward pressure of almost 60 pounds, | 
tending to keep it from slipping on the ehuck 
as the eutter is applied. When full vacuum 


has been created, the limit of holding power 
is obviously reached, and the pump then 


simply operates to maintain this vacuum.— | 
Machinery. 


A resume of the progress made in cen- 
trifugal casting shows that the principal 
commercial application of the process until | 
recently has been in the easting of large 
eylinders of considerable length, in non-due- 
tile alloys, such as red brass, aluminum 
alloys, ete. Cylinders of twenty feet or more | 
in length and 2000 pounds in weight have 
been made without difficulty. During the war, 

(Continued on page 64) 
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HARNESSED AIR 
CAN WORK FOR YOU 









Harnessed air is just as easy to use 
as electricity or steam. 
forced draft, and vacuum cleaning on 
shipboard are three distinct controlled- 
These and a multi- 






Ventilation, 







air applications. 






tude of other uses, are serving industry 






in perfecting many manufacturing pro- 







cesses. Right in your industry there 


is a use for this natural force—have 








you ever thought of putting it to work 






to increase the quantity and quality 
of your output ? 









You can call in Sturtevant Engineers 








and they will tell you how harnessed 
There is 


no industry too small to receive real 






air will meet your needs. 







results through properly designed air 







moving apparatus. 







Bring Your Problem to Sturtevant 


B. F. STURTEVANT COMPANY 
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Cunningham Radio Tubes PATENT NOTICE 

< SOLA 5 Volts 1/4 bt | Cunningham tubes are 
= — me : . | overed by patents date ad 

olte .06 Amp. Drv 2. 

Rattery Det. & Ar $6.50 11-7-05, 4-15-07, 2-4 

: Volt ‘ and others issued om 

aH > ite Gas Content 

Detect oer $5.00 pending Licensed for 

C-11—1.1 Velte .25 ) Amp Dry amateur, experimental 
Battery Det. & Amp Spec 4 and entertainment use t 
Bane eh radto ontmunication 








Any other use will bean 


fler to C-11 with 
$6.50 
nfringement, 


standard ton 
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Type C pt A gives ares ter Power Amplifica 
tien with only 4 Amp. Filament Current 


Con 


RADIO TUBES 


For Every Make of Receiving Set 


ountry today Cunning C00 and C301. The filament current is only one- 
fourth of the filament current of the previous type 
of Amplifier tube and it is, therefore, possible to use 
four of these tubes in a set without exhausting the 
storage battery any faster than when using only one 
of the previous types of tubes 








T HROU GHO' r the entire 
ham Radk e recognized as the ideal tube 
for use in all makes of Radio Receiving Sets 

The famous Cunningham MIA Amplifier shown 
above isa high vacuum tube designed for use as an 
amplifier and detector containing a new Tungsten 
Fliiament, the characteristics of which are long life The care and operation of each model of Receiv- 
low power consumption, low operating temperature ing Tube is fully ex plained in our new #@ page 
and greater power amplification than any previous “Ra nite Tube Data Boo Copies may 
amp lifer tube. This tube hasa standard four prong be obtained by sending ten cents in 
stamps to our San Francisco office. 


base, and the glass bulb has the same dimensions as 
© ’ 
v p77 779" 
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154 West Lake Street 
Chicago 





Home Office 
182 Second Street 
San Francisco 


30 Church Street 
New Yor! 
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Write us 
& post card— 


Address Dept. 4-R 
and we will send you free this 52 page 
catalogue of radio sets and parts. It also 
contains explanation of radio terms, 
map and list of broadcasting stations 
and much radio information, including 
an explanation of successful hook-ups 
and circuits. 

You will be amazed at the low prices 
Ward’s quote. “A complete tube seth 
havirig a range of 500 miles and more, 
including tubes, head set, batteries, and 
antenna equipment, as low as $23.50.”’ 

This catalogue contains everything for the expert and amateur. Complete 
sets and every improved part for building sets, all the most up-to-date de- 
vices—at the lowest possible prices. 

Headquarters for Radio 
Montgomery Ward & Co. is headquarters for Radio, selling everything direct 
by maii without the usual “ Radio-profits.” Why pay higher prices? Ward 
quality is the best and the prices will often save you one-third. Everything 
= under. our Fifty Year Old Guarantee,—Your Money Back if You Are 

Not Satisfied. Write today for your copy of this complete 52-page Radio Book. 

onimen to cur house nearest you. Address Dept. 4-R 
Chicage Kansas City St.Paul Portland, Ore. Ft. Worth 


Montgomery Ward & @. 


= The Oldest Mail Order House is Today the Most Progressive = 
FST AINE SOT GL a ESAT LS eT a aE aS 
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Radio Notes 


A Review and Commentary on the Progress in This Branch of 


Rapid Communication 





A Capacity Finder has been introduced 
by a manufacturer of radio condensers. 
consists of two strips of metal across which 


This | 


are bridged five fixed condensers of different | 


eapacities. The two strips are connected 
with the grid cireuit, and it then becomes 
possible to try various capacities until the 
results are obtained. The 
removed and a fixed condenser of the 
desired capacity is put in its place. 
Variable Resistance and Capacity for 
grid control are provided in a single device 


best 


The resistance may be varied in a gradual 
and positive manner from one-fifth to twelve 
megohms, while the capacity may be grad- 
ually varied from .000002 to .005 mfd., ac- 
cording to the manufacturer. It is said by 
those who have employed this grid control 


in the’ case of critical circuits, such as the 
Reinartz. 

New Radio Circuit for Poland.—Octo 
ber 4th marked the opening of direct radio 
communication between New York and War- 
station of the Radio Corporation 
working with the new Polish 


saw, the 
of America 





eemtangye oo station just completed in the 
latter city. This makes the seventh direct 
| circuit to Europe operated from New York 


| 
| 


of this communication 


| City. The importance 
concerned is indicated 


|to the two countries 
by the fact ths* during the 
just past 71 per cent of the 


total interna- 


the United States. 


The Riverhead Receiving Station of the 
Radio Corporation of America was planned 
|for a capacity of nine receiving sets, so we 
llearn from a paper recently read before the | 
American Institute of Electrical Engineers. 
Of these, six are now in daily operation. 
Mutual reactions are minimized by careful 
screening of the various component elements 
and by the astatie winding of coupling coils. 
In addition a two-stage filter is introduced 
in each circuit between the detector and the 
audio-frequency amplifier. These precautions 
have made it possible to operate the several 
sets with the same filament and high-tension 
batteries, without trouble from back coupling. 


The Trans-Atlantic Broadcast Tests 
formed an interesting feature of National 
Radio Week, which was observed from No- 
vember 25th to December Ist. Various 
broadcasting stations abroad, and likewise 


here, were connected together by land line so 
as to function as powerful units, from a 
common microphone. Our leading broad- 


casters were intercepted by British amateurs, 
just as British stations were intercepted by 
American amateurs. Nevertheless, the fact 
remains that trans-Atlantic broadcasting re- 
ception requires the most elaborate type of 
super-heterodyne receiving sets, which are 
available to only a very small number of 
amateurs. 


The Autoplex Circuit is the latest to 
attract the attention of those who like to 
build their own and who are forever 
seeking something different. The autoplex 
circuit is, in reality, a super-regenerative set. 
It makes use of two standard variometers, 
one for the grid and the other for the plate; 
an L-1250 eoil in the antenna-ground cir- 
cuit; a filament battery, rheostat, and vacu- 
jum tube; and the usual “B” battery and 
| telephone or loud-speaker. Indeed, the auto- 
plex will operate a small loud-speaker with- 
out amplification, which makes it rather 
unique among the usual run of receiving cir- 
| cuits. 
autoplex 
product. 


sets 


Unless it is properly constructed | 


tional telegraphic traffic of Poland was with | 


device is} 


which has recently appeared on the market. | 


|in the towers, stays, 
that signal strength is increased 25 per cent | 
no means least, 


| Radio Relay League. 


calendar year | 


| 


| 


| tensity 


As it now stands, it appears that the | 
circuit is by no means a polished | 





in kilowatts, which sometimes was supposed 
to represent the power actually supplied to 
the aerial, but more often represented the 
power supplied by the dynamo or alternator 
to the transmitter. The power actually radi- 
ated from the aerial) was rarely considered, 
though this, after all, was the only thing 
that mattered. It is now fully realized, how- 
ever, that the only mensure of the effective- 
ness of a station is the radiated power, and 
sinee, for a given freouency, this depends on 
the product of the effective height and cur- 
rent, this product is now specified, instead of 
a meaningless number of kilowatts. To ob- 
tain the maximum radiated power for a 
given total power delivered to the aerial, 
every effort is now made to reduce the 
various losses. These consist of the losses in 
the aerial wires, tuning inductances, ete., and 
ete., losses due to brush 
from the wires, and last, but by 
losses in the earth under 


discharge 


the aerial. 

Why Radio Signals “Fade.”—For sev- 
eral years back the Bureau of Standards has 
been engaged in experiments aimed at ascer 
taining the cause of “fading” radio signals. 
The Bureau conducted tests during 1920 and 
1921, with the cooperation of the American 
In these tests, states 
from five to ten 
transmitted signals in sue- 
nights, according to pre- 
arranged schedules. The signals were re- 
ceived simultaneously by about 100 receiving 
stations whose operators were provided with 
forms for recording the variations in the in- 
of the signals as received. The gen- 
eral result of these tests substantiates the 
theory that the sources or causes of fading 
|are intimately associated with the conditions 
at the heaviside surface, which is a conduct- 
ing surface some sixty miles above the earth. 
Day-time transmission is largely earried op 
by means of waves moving along the ground, 
while night transmission, especially for great 
distances and short waves, is by means of 
waves transmitted along the heaviside sur- 
face. Waves at night are thus free from the 
absorption encountered in the day time, but 
are subject to great variations caused by 
irregularities of the ionized air at or near the 
heaviside surface. These variations probably 
account for fading. 


The Sodion Detector Tube, invented by 
H. P. Donle, chief engineer of the Connecti- 
eut Telephone & Electric Company of Meri- 
den, Conn., has now made its bow to the 
radio public. Several years ago we described 
in these columns the interesting development 
work on vaecunm tubes being conducted by 
Mr. Donle, and more recently we told of his 
latest tube, involving the use of a sodium 
element. The characteristics of the present 
commercial product are quite similar to 
those of the former experimental tube. The 
present form differs in that no liquid sodium 
electrode is used. The outstanding features 
claimed for the sodion tube are high sensi- 
tiveness (about two stages greater than the 
hard grid tube detector), pure quality of tone 
production, stability in operation and absence 
of all interference-producing squeals and 
whistles, as the tube cannot be made to oscil- 
late or regenerate in itself. Like the previous 
type. we learn from Electrical World, this 
tube has no grid, but utilizes a_ trough- 
shaped piece of nickel, partially surrounding 
the filament and open toward the anode, as 
its control electrode. A glass shell contains 
the anode or plate, the filament and the col- 
lutor or control electrode. A _ heater is 
wrapped non-magnetically around the out- 
side of the tube and a second external glass 
shell is placed over all elements for protec- 
tion and to conserve heat. The tube is 





the Bureau of Standards, 
radio stations 


cession on certain 


and manipulated it produces distorted sounds. | pumped to the highest possible vacuum and 


Nevertheless, 


it represents some interesting | internally 


treated with an alkali metal 


experimental possibilities for those interested | (sodium) to provide the stable ionizing ma- 


}in the experimental side of radio. 


of radio telegraphy has greater progress been 
fe during the last two or three years than 
in the design of the grounding systems of | may hear it throughout a large room, vari- 


transmitting stations, according to 


large 
O. Howe, writing in The Elee- 


Prof. G. W. 
trician. 
a station was judged by its so-called power 


For many years the effectiveness of | 








terial that plays an important part in its 


aes > . sensitiveness. 
Transmitting Efficiency.—In no branch | 


A New Sound Amplifier—To amplify 


the sound of a voice so that many persons 


ous methods are possible, utilizing properties 
of flames, compressed air, electrical currents, 
ete. Writing in a recent issue of Comptes 
Rendus, L. Graumont states that the sounds 
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recently suggested a new electrical arrange- 


are, in general, distorted because of the mass . 
{ the vibrating parts which serve to repro- RR A —————n |} 
duce and transmit the sound. M. Gueritot ] | 

oT ae AIR I$ A me ae O F THINGS 10 ¥ acu rgctlDpDnu* T MISS” tf} 


} 
ment, which resolves all the problems of | 
voice transmission. The vibratory part is | 
formed by a cone of fine silk, on which is 
spirally wound a very fine wire conductor, ; 
preferably of low density, e.g., of aluminum. | 
This cone is placed between the poles of an 
electromagnet, the poles being shaped exactly 
to fit the cone, and a circular collar fixes the 
base of the cone to one of the poles. Tele- | 
phonic currents are passed threngh the 
winding of the cone, and under the action of | | 
the magnetic field it is set into vibration, | } 
| 








and, having practically no natural oscilla- | 
tion, it has no difficulty in reproducing the 
sounds which have caused the electrical cur- 
rents. To allow the transmission of the 
sounds so produced a r .nber of orifices are | 
present in one of the pole pieces, and these 
orifices are at the apex of the horn. It is 
stated that with such an arrangement the 
voice may be heard in a large room, and | 
with the aid of the vacuum tube amplifier 
orders can be given verbally above the noise 
of a machine shop. For outdoor use it can 
be employed from ship to ship or ship to } 
shore, and in railway yards. 


A Receiving Tube with Alternating 
Current Filament Heating has _ been 
worked out. The special feature of this tube 
is the cathode unit. This consists of a cylin- 
der of nickel, coated with a mixture of 
barium and strontium oxides. The material 
is 0.003 inch thick, and the complete cylin- 
der is % inch long, with an inside diameter | 
of approximately 0.08 inch. The heating ele- | 
ment is a filament of tungsten 0.0035 inch | 
in diameter and 2 inches long, in the form 
of a V with the sides parallel and about | 
0.010 inch apart. To maintain the relative 
positions of sleeve and filament and to in- 
sulate the sides of the filament from one 
another, a tube of refractory insulating ma- | 
terial is used. This tube has an outside diam- 
eter of 0.085 inch and is pierced with two 
longitudinal holes 0.005 inch in diameter and | 
0.010 inch apart. Th es ode sleeve is sup- - 
sear ae cage aly er poo hay WENTY-ONE years ago, when wireless most complete research and testing labora- 


| 
| 
(leaving the filament frec at the top), and a | telegraphy had its first birthday,National tories known to the industry, worked with 
| 
| 











When Radio called, Eveready was ready 


lead is brought out from this strip so that 
















the esamestion cam be mate to the cathodes Carbon Company's dry cell batteries were them to discover how the known dry cell 
quite independently from the alternating- nine yearsold. Even then, its batteries were could be improved for radio work. 
current supply leads to the filament. The : 
grid is a helix of nickel wire, and the anode world famous as convenient, economical and The fruit of these efforts is the Eveready 
a nickel cylinder % inch long and % inch . . . 

, = y : a cient sources of electric energy. ‘ : es. consDic ; - 
Gamat, "The he chalains ah on eles. efficie gy family of radio batteries, conspicuous for 
nating current of 0.85 ampere at about 5.5 With the introduction of broadcasting, vitality and eadurance—the right battery 
volts. The hairpin construction of the fila- . ‘ : d ; 
ment eliminates the effect of the magnetic) | | radio leaped into universal service. Radio by test and proof for every radio use. | 
a = me yg mot by opposing | | engineers used Eveready Batteries as their Insist on Eveready Radio Batteries—they 

1e fields o re two parallel sides. 1e : : . ae ; 
mass of the cathode renders temperature | standard in designing tubes and receiving last longer. 
variations negligible, and the separate con- sets. Eveready engineers, backed by the Nationat Carson Company, Inc., New York, N. Y. 
nection to the cathode sleeve eliminates the } 
hum usually heard when alternating current 
is used and due to voltage drop along the . hey m 
filament. Headquarters for Radio Battery Information ~% 

Theater Broadcasting.—The heart of If you have any battery problem, write to Rapio Division 2 I 
the “direct wire’ system used by Broadcast | Nationat Carson Company, Inc., 216-218 Orton Street, 
Central in New York City for the broadeast- Long Island City, N. Y. 
ing of programs directly from theaters and : 
other places is composed of three main Informative and money-saving booklets on 
arteries. In addition to these three arteries, Radio Batteries sent free on request. 

| 





there are nine additional permanent wires. 
Various other net works of wires are tapped 

off, and lead to the station from the main =o - = ==> 
circuits. This artery system enables Broad- 
cast Central to reach many points and affords 
the radio audience a multitude of concerts, 
talks and plays. When a theatrical production 
is to be broadcast, a member of the program | 
staff is detailed to review the play about a | 
week in advance. If the play has enough of 
its suecess in the songs and lines, it is con- 
sidered a suitable radio subjec About two 
days before the broadeasting date a wire- | 

man installs the necessary backstage wire | 

connections, which are, of course, temporary 

in the case of the theaters. On the after- 

noon of the date set for the performance the 

outside crew set up their equipment back- | Eveready 6volt 
stage. The microphone is concealed in the | Storage Battery 
footlights in most cases, but may be sus- 
pended above the stage. Everything is in 
readiness by the time the first of the audi- 
ence arrives, and the announcer then arrives 
and begins by introducing the theater audi- 





























Eveready “B’”’, 22% volts, 
No. 766 with Six Fahnestock 
Spring Clip Connectors. 

Radio has moved from tt 
tory and amateur’s work-t 
into the refined surrounding 
family living room. In keet 


dio Batteries 


the r h linese of 


- they last longer 


Eveready Radio “A” 
Dry Cell 
Specially manufactured 
for use with low 











ence to the radio audience. The announcer No. 764 amperage tubes 

senesalie hos a taimdinne deck back tee | 

generally bas a mic rop 1one jus ac ; ) Saver 

scenes, so as to be in elose touch with all Vertical 

aie asionally al sep | 22% volt Eveready Three 
that goes on. Occasionally, the announcer “B” Battery mere Soe 


is given a small dressing room, with inter- 
phone communication with the stage. As 
soon as the performance is over, the micro- 

phones are removed. Certain installations, “B™ Battery, 45 volts 
such as that in St. Thomas’s Church, are tora, “a 
permanent. 


Clarifies tone and 
increases “*B” 
Bactery life 





No. 767 
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Man’s whiskers, like the troubles of people who live 
beyond their means, are always growing. Clocks may 
stop, lecturers may pause to pn! but, day and night, 
as see as he lives, man’s whiskers are always growing. 

—From “The Hair Apparent,” Part I., Chap. IV. 


a PTANCE of the fact that a facial briar patch is not likely to con- 
tribute to a man’s success in scientific pursuits, in business, in low«, or 
in any other worthy endeavor is spreading rapidly. 
Most professional men, as well as most business men, now shave daily. This 
is the only means of keeping man’s always growing beard in proper subjection. 
No matter how heavy your beard may be, or how tender your skin, you can 
shave closely every morning, and be comfortable, if you lather with Colgate’s 
“Handy pn 9 Shaving Stick. It makes shaving easy, and always leaves the 
face cool and refreshed. 


Colgate’s** Handy Grip” Shaving Stick is unequalled for put- 
ting comfort, convenience, and economy into the daily shave. f 


COLGATES 
Shaving Stick 


“RANDY GRIP"AND REFILL 






| (Continued from page 61) 
| Ford cast the Liberty motor bearings cen- 
trifugally. Bearings for Diesel engines were 
| || east centrifugally by the Brooklyn Navy 
| | Xi ard, and these same bearings were bab- 
| bitted centrifugally. The most important 
| application of this process at the present 
| time is in making east iron pipe. The use of 
| | high temperature moulds has increased the 
| || life of the mouids used. The sudden heating 
mold from room temperature to 1500 


| of a 
‘ahrenheit or higher subjects it to 


degrees F 
enormous stresses 
eracking of the mold in time. 
ings of various cements have 
proved The Foundry, 51 
825 


ate 


Lin 


also 


a short 
sand 
valuable.— 


or 


manufacturers, 
proved their 


engine even 
whose motors have 
success at are all earrying 
experimental work, with a view 
| developing new and improved types. 
period of prolonged experiments, a new 
of Diesel engine been placed 
market which the 


Diesel 
those 
plete 
much 


sea, 


has on the 


operates on 


principle and employs crank chamber com 
pression, although the 200-horsepower four 


alternatively with sep 
The 
is the 


compressor. 


eylinder size is built 
arate scavenging pumps. 
importance in the 
| of the injection air A mechani 
|} eally operated pump delivers the fuel 
| special type of valve in the eylinder 

| This is automatic, that there are no 
mechanically operated valves, while the fuel 
pump works at low since the oil is 


design elimination 


so 


pressu re, 


about 0.41 pound per brake horsepower hour. 
— Marine :10, pp. 599-601. 
Steel casting.—Some investigators are 
of the firm opinion that the trend of 
steel casting industry is gradually but surely 
toward making the bulk of 
green sand and the remainder 
practically molding 


Engineering, 28 


in cores; that 
and pouring 





continuous 


| will be the logical result of this trend, and 
that the day is not far distant when both of 
| these ends will be realized.—The Foundry, 

5 | 51:19, p. 791. 
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PATENTS 


Trade-Marks Copyrights 
Designs 
76 Years’ Practice Before the Patent Office 


If you have an invention which you contemplate patenting, 
or a trade-mark which you desire to have registered, we shall be 
pleased to have you consult us. We have thoroughly experienced 
attorneys in our New York, Washington, Los Angeles, Chicago 
and San Francisco offices, with long experience in preparing and 
prosecuting both patent and trade-mark applications. 


Prompt, Conscientious and Efficient Service 


The SCIENTIFIC AMERICAN contains Patent Office 
Notes, Decisions and other matter of interest to inventors—and 
particulars of recentiy patented inventions. 

We shall be pleased to send, without charge, our Handbook 
on United States and Foreign Patents, Trade-Marks and 
Copyrights 


MUNN & CO. 


PATENT ATTORNEYS 


NEW YORK 
Scieniific American Building - . WASHINGTON, D.C. 
Tower Building . “ : - : - CHICAGO, ILL. 
Hobart Building ° - ° - SAN FRANCISCO, CAL. 
Van Nuys Building - : . - LOS ANGELES, CAL. 
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An oil-fired crucible foundry furnace 
-| shown at the Hamburg convention of the 
German Foundrymen’'s Association attracted 
considerable attention owing to its advanced 
design. Instead of the usual sheet, this fur- 
is enclosed in a perforated metal shell 
it aimed, has increased the radi 
area at least 100 per cent. This has a 
to keep the air in the imme 
the furnace. Oil and air for 
enter the body of the furnace 
hollow trunnions on either side. 
air is passed through an air 





nace 
which, 
ating 
tendency 
diate vicinity of 
combustion 
through the 
The compressed 


is c! 


cool 





=|chamber immediately below the melting 
chamber and is cooled, while the air is heated 
to a certain extent before it enters the 
=/|burner nozzle. The oil stream is thrown| 


against a strainer and atomized. The 
from the burner enters the melting chamber 
around the plate supporting the erucible and 
around the crucible itself. Hence, metal 
in the bottom of the erucible melts first and 
gradually upward until the entire | 
charge is melted. 

In the development of precision grind- 
ing machinery in central Europe the in- 
fluence of American designs is apparent. The | 


{NMI 


| 
ll 
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WE 


moves 























widespread advantages to be derived by 
grinding were not appreciated fully before 
the world war, but since that time the 
economie value of abrasive tools has been | 
realized and grinding is steadily taking | 
the place of other machining methods. In 
the United States, where engineers have had | 
the benefit of years of experience, grinding | 


machines have been developed to a high de 
gree of perfection and European machine-tool 
builders, realizing this fact, have in many 
instances taken licenses’ for manufacturing 

after American designs. Plain cal 
universal cylinder grinders, especially for 
tool room work, have been developed to quite | 
an extent, while surface grinding practice is | 
still in the development stage. Emery is 
used to some extent for grinding wheel man- 





tools 


ufacture on the continent, owing to the 
proximity of raw material supplies, but the 
irtificial abrasives, carbide of silicon and 


sometimes referred to as 
iron-free emery, are used more extensively 
as their advantages are apparent. Europe 
the birthplace of artificial abrasives, al- 
though they owe their greatest development 
to American genius.—Abrasive Ind., 4:10, 
= pp. 283-85. 

(Continued on page 67) 
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and results in checking or 


:20, p.| 
com: | 
out |} 


After a] 
type | 


two-cyele | 


main point of | 


to al 
head. | 


delivered to the valves at the commencement 
of the compression stroke. This engine, on | 
|} trials has shown a fuel consumption of 


the | 


steel eastings in | 


flame | 
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Burgess “A” Battery 


| Introduces a New Silent Partner 


Notice that he's exactly my size—same height—same 
width—same weight. We look like twins. 
| He is VERTICAL “B” JUNIOR. He has the | same 
| 22% volts of pep as the rest of the Burgess “B’’ fam- 
| ily. He is quiet — never talks to himself and he never 
| lays down on the job. 
| 


BURGESS BATTERY COMPANY 


encineers - DRY BATTERIES - MANUFACTURERS 

FLASHLIGHT -+- RADIO - IGNITION - TELEPHONE 

GENERAL SALES OFFice; HARAis TRUST BLDG., CHICAGO 
LABORATORIES AND WORKS: MADISON, WISCONSIN 


BRANCHES 
j whew YORK BosTow KANSAS CITY MINNEAPOLIS 
WASHINGTON PITTSBURGH ST.Louls WEW ORLEANS 
IN CANADA 
PLANTS: NIAGARA FALLS AND WINNIPEG 
BRANCHES: TORONTO MONTREAL ST. JOnm 





| 
At rock-bottom prices you get the efficiency of sets cost- 
ing three times as much. Users tell us that Miraco 
Radio frequency receivers pick up stations from coast to 
coast. Operate either on dry cells or storage battery 
Solid mahogany cabinets—finest workmanship through- 
out. Order direct or send for bulletin. 

| Two tube outfit 

Four tube outfit 

DEALERS 

| AGENTS 

| 


THE MIDWEST RADIO COMPANY 
830 Main Street Cincinnati, Ohio 


write for proposition quickly—it’s a winner 





A‘200.000°° COMPANY 


stands squarely back 
of the guarantee on 
every Scientific headset 


SEND NO MONEY! 


Order Topay 






Ls 
& SOLID YEAR 
TO DESIGN 





We Guarantee The Scientific Headset torbe the greatest 
value or t f aya If not satrsfactory , 
bach ond x noney” will be ed immediately oon 
cequest Dealers wanted 


THE SCIENTIFIC ELECTRIC WORKS 
98 Brookline Ave Dept. F BOSTON MASS 





Sy: HERE'S MORE 
RS MONEY ror YOU 


150 Home-Stady Books 


by of these sure pay reisirg, self hel Bete § 6 
lete course of instruction. ver 
city , Automobile, Machine Shop, 4 My 
Painting, Engineering, Railroading and twenty 
other trades. Full catalogue i. A postcard 
brings yo 
F. J. Drake & Co., Publishers 

__ 1065 Michigan Avenue, ¢ Chicago 









Charges Radio and Auto Batteries 
at Home Over Night for a Nickel 


No stopping—no sticking—no muss—no fuss 


—no trouble. Self-polarizing—high-charging 
rate—finished in mahogany and gold—ap- 
proved by Underwriters. Price $18.50 com- 
plete with ammeter ($25.00 in Canada)—no 
extras to buy—at all good dealers. 
FREE Ask your dealer or send direct for 

free HOMCHARGER list of broad- 
casting stations and GOLD SEAL bulletin. 


Insist on the GOLD SEAL 


It’s your guarantee against substitution and 
appears on name-plate and package. No 
other charger is just as g 





7 Automatic Electrical DevicesCo. 130 West Third St..Cincinnati.O. 
«= Largest Manutacturers of Vibrating Rectifiers in the World 
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Very high 
inductance! 


—low distributed 
capacity 


Yes, boys! You are right! Our Vario- 
couple risof thesamestaunch and true 
construction as the Kellogg Vario- 
meter. The Bakelite shells are of 
reinforced rib design. And, as with 
the Variometer, the air space between 
stator and rotor windings gives as high 
a maximum and minimum of induc- 
tance asis possible, with low distrib- 
uted capacity—our special treatment 
of the Bakelite takes care of that. 


Class is dismissed 


It may or may not be of interest to 
you to know that we make a standard 
charge of $9.00 for this piece of work 
but do not let that deter you. Results, 
boys, results! That is what we are 
looking for! 


Use—Is The Test. 
KELLOGG SWITCHBOARD 
© SUPPLY COMPANY 

CHICAGO 


wait! 

















fpecial (ombinaition Offer/ 


Genuine ANEROID BAROMETER 
and WINDOW beige 


Two indispensable articies, 
at a price so low n 


can afford to be witho wat them, 
IDEAL GIFTS 


Genuine Aneroid Barometer 
will accurately predict any 
change in weather—snow, rain 
 - — —A - fair 6 24 hours in 
Set fically con- 
p-.. nected: beautifully a ished i. 
Mahogany or Oak; 
heavy beveled glass fre 
Fully guaransecd ae BE ‘ts 
y, motorists, shippers, 
Agents Wanted farmers. touriats, I! OO 
achtsmen, ete Guaranteed 
‘mo er, . white ena molod 4 
P ma red spirit Both poatpaid to any address 


DAVID o Wane, ~~ A-5S0, 419 E. Water St, a Minnie Wis. 




























Avoid 


Interference 





Type 247W 


WAVEMETER AND FILTER 
RANGE 150-500 METERS 


If you have a broadcasting station 
interfering with your reception, it is 
possible to eliminate that station if its 
wavelength is 10 to 20 meters away 
from the station you desire. A simple 
series filter will accomplish the results 
you desire. 


Price $10 
Send for Bulletin 916 S 


General Radio Co. 


Massachusetts Ave. and Windsor St. 
Cambridge, Mass. 
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Traffic and the Law 


(Continued from page 19) 

| Massachusetts, because of the smaller volume 
|of traffic; but it seems more likely that, as 
|}a general proposition, road conditions go 
down as traffic becomes less, making approxi- 
|mately the same maximum speeds appropri- 
ate all over the land. Certainly it is very 
bad to have the published limit absolute in | 
some regions and discretionary in others. 

A point which eight states have recognized 
would well be given attention by all. In 
overtaking a car ahead and in executing 
certain other maneuvers, the faster we move 
and the quicker we get it over with, the less 
of the road is it necessary for us to pre- 
empt. So Virginia requires that an illegal 
speed be maintained for an eighth of a mile 
before it becomes an offense; Delaware, 
Massachusetts, Minnesota and New Hamp- 
shire give the driver a quarter-mile grace; 
while Florida, Louisiana and Missouri allow 
Lim to burn up the road for a half-mile 
before his speed becomes, of itself, a matter 
for police interference. Where a similar pro- 
visien is extended to the lower limits in 
towns, ete., the distance allowed is usually 
smaller than that on the open road. 

Divergence in the lower limits is even 
wider and more confusing than in the gen- 
eral limit. A good deal of the terror is taken 
out of this situation, however, by the provi- 
sion made in most states that such lower- 
limit zones must be posted. This provision, 
however, is not universal; and in its ab- 
sence it is impossible for the visiting motorist 
to identify the restricted zones. Some 
states regard the limits of an incorporated 
city or town as the defining element here. 


Others attempt to define built-up and 


Othens_attempt to" dine ule an building from the ground up 


average distance between houses, and to pre- | 

scribe median and low speeds, respectively, | 

therein. Residence and business districts | 

are another basis for the same thing in| 

}numerous states. Practically all states have 

a very low limit, somewhere from four to * 

twelve miles, for places which the writer “Washington 

2 
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defines in his own mind as “traffie points” 
but there is no unanimity in their definition 
by the laws of the various states. Grade 
crossings are sometimes included and some- 
|times not: corners of city streets always ; | 
highway intersections usually depend for | H 
their inclusion upon whether there is an J 
unobstructed view on approaching them— 
which is a matter for the individual judg- 
ment of the driver; curves and heavy grades 
are sometimes included specifically and some- ° 
times left to the driver’s judgment; bridges 
enter the matter in some states; schools usu- 
ally; and so on. The number of states in 
which it becomes necessary for the auto- 
mobilist to distinguish between corporate and 
unincorporated towns is no less than ten. 
Without any intent to criticize the enact- 
ments in question, or to deny that in many 
eases they may be necessary, a few eccentric 
items may be lifted from the speed laws of 
some of the states. Tennessee‘s requirement 
of an absolute stop at grade crossings heads 
the list. Rather drastic is Arizona’s limit of | 
four miles for dams, bridges, sharp curves, 
steep grades, ete. Colorado’s geography 
makes it necessary for her to have four 
different figures for her mountain roads—20, 
18, 15 and 12—which apply according to the 
character of the road; they are presumably 
posted, since so many cars from other states 
come to Colorado. Kansas calls for a speed 
of eight miles at railroad crossings and high- 
way intersections in general, and six miles at 
such points in incorporated towns. When 
passing pedestrians or led animals on the 
roadway, the Mississippi driver has to slow 
to eight miles, and he has to distinguish be- 
tween narrow causeways and wide ones, for | 
the sake of a ten-mile limit on the former. 
New Jersey distinguishes between the ear | 
that runs through a road intersection at 15 
miles per hour, and the one that turns the 
corner at 8; and you are supposed to restrain 
yourself to 15 in passing horses (but, pre- 
sumably, not in overtaking horse-drawn ve- 
hicles, though the law does not make this 
exception). New Mexico has a similarly am- 
biguous provision about passing all other 
vehicles at 15 miles per hour. North Dakota 
has a rule imposing 7144 miles per hour 
on the man who drives out of a side street 
into a main one. Virginia restricts the man 











ERE is the logical site for new industrial enter- 
prises in the Pacific Northwest—for factory, job- 
bing house or retail business. 


Sooner or later you will be making a choice of locations 
in that prosperous and growing section, the Pacific North- 
west. Considerthese essential qualifications of Longview: 


LOCATION—Where transcontinental railways touch 
the Columbia River, midway between Portland and 
the Pacific Ocean. 


TRANSPORTATION—Ocean-going and coast-wise 
vessels put in at the port of Longview. Rail connections 
withthreetranscontinental railways—the Northern Pa- 
cific, the Union Pacific and the Great Northern. The 
far-famed Columbia River Highway and Pacific High- 
way give Longview paved highways in all directions. 


POWER—Coal is mined nearby. Fuel oil is shipped in 
at low tidewater rates. Wood is plenteously available. 
A big central electrical plant, together with hydro- 
electric power, will supply ample power at low rates. 


MATERIALS—The resources at hand include timber 
for the manufacture of lumber and allied products; 
wheat and grain for milling; fruit, berries and vege- 
tables for canning and preserving, wood pulp for 
paper making; fish for canning, and the products of 
dairying and poultry raising. 

CLIMATE—Mild climate the year around makes pos- 


Northwest farmers 34 million sible continuous outside work. 


dollars more than it did last MARKETS—The great Pacific Northwest is right at 
= hand; and beyond, with transportation facilities avail- 
And wheat, the key crop able for reaching them, the markets of the world. 


in many sections, is puttin . ; , , . 

thirty nities dadanoenet ADDED ADVANTAGES—Longview is a new city, built 

in the pockets of Pacific from the ground up according to modern zoning end planning 

SticiE acs: Rieinn, cle be principles; it is the location of the new Pacific Northwest mills of 
a ons The Long-Bell Lumber Company, to have, when completed, a 

did in 1922. capacity of more than 1% million feet of lumber per day, and to 
In these figures is a reflec- employ between 3,000 and 4,000 men. 


tion of the prosperity at hand 
for Longview business men. 





The Prosperous 
Northwest 


The Pacific Northwest is 
outstanding in its agricul- 
tural prosperity this year. 


In hay alone, the value to 
farmers of the Pacific North- 
west is $9,196,871 more than 
that of last year, according 
to estimates of government 
crop reporters. 


The value of the oats crop 
is 344 million dollars more 
than that of 1922. 


Barley is returning Pacific 


While indications point to the fact that Longview, with- 
in five wears, will undoubtedly be one of the important 
cities of the Pacific Northwest, the present prices cf man- 
ufacturing and residential property are based upon the 
actual cost of development. Retail business property may 
be bought in the new city on a basis equivalent to similar 


locations in cities of from 4,000 to 8,000 population. Let 
e us write you fully about Longview’s place in your plans. 
A this THE LONGVIEW COMPANY, Longview, Washington 
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who is being overtaken to twenty, and the 7 2S OO SS OOS 55S SS SS SSS SS SS SSS SSHSSS SS RSS SSS SSS SS SSSSL SS Saesssnay 
driver who passes a gathering of men OF) $1 «4 LONGVIEW COMPANY [] Manufacturing 4 
| horses to ten. Wisconsin has a limit of ' Longview, Washington, Dept. 5] [] Wholesale Sines 4 
— in public parks. H Please send me literature con- [] Commercial 2 
| There is no point in multiplying examples.} 8} cerning the new city of Longview. 8 
We have said enough to indieate plainly that : 1 am particularly interested in its i" = eee Address 4 
|in every point pertaining to the conduct of | : opportunities for: [} Rental Property . 
an automobile, the laws of the several states | ; (Make a check mark in the square.) 1 4 
vary widely. Obv: iously this complicates | dss cca ee cases eres cececersccerecesswscceccccescassscccccacesscsood 








“He is Paid *2,.000,.000 
a Year /or Business Advice’ 


ROGER W. BABSON 


in his new hook 


Business Fundamentals 


y=. the methods by 
which he built up his own 
personal fortune 

Principles that can be applied at 
once profitably, to the investment 
of any sum of money, whether it 
be $500, $1,000 or $1 


,000,000. 


How to Invest Profitably 


How to accumulate your first 
$1,000, $25,000, $50,000, $100,00% 
or even a greater sum; 

How to buy a 
from $100 a month to $7,000 or 
more per year, depending upon 
your present income ; 

How to find the 
securities for your capital, whether 
it be $500, $x, . or $1,0¢ 10,00K 

How to know when it is time 
to sell securities you have and 
what to buy instead. 

The Secret of 
Successful Speculation 


How you Ca! rease $5,0¢ 0 to 
$124,000 within 20 years; 
How the long swing speculator 
in make 25% to over 100% profit; 
How to take the guess work 


yut of speculation ; 
How to f recast market change 


ind trends. 


How to Profit by the 
Financial Page 

How to gauge the market action, 
the influence your securities 
and business of the reports such 
is (1) check-clearances, (2) money 
rates, (3) building statistics, (4) 
business failures, (5) labor situz 
tion and seven other “barometers” 
of market conditions. 


on 


How to read all charts more 
asily than the printed word, how 
» gain the full story from every 


chart you see 


life income of 


right kind of 


How 
“Business Fundamentals” 
Helps in Business 


How you can increase a business 
capital of $10,000 to $250,000 
within 20 years. 

How to select a career, or a 
business, in the industry which 
will probably make most progress. 


How to forecast price changes 
for commodities; how to gauge 
the supply and demand for raw 
materials and for the product you 


sell. 


How to know when money will 
be tight; how to know when to 
stock up and raise your prices or 
to reduce your stock and reduce 
prices. 

How to select the best indus- 
tries and cities to sell; how to 
know which industries are on the 
wane; how to keep constantly 
developing new selling territories. 
How to cut cost of manufacturing, 
distribution, selling and labor turn- 
over, how to increase the profits 
constantly and consfstently. 


Sound Practical Laws 


Nothing is contained in this book 
that has not been previously sub- 
stantiated in actual application in 
business and investment. It is the 
result of a 20 year investigation 
of 100 years of Business—It is a 
summary of the combined experi- 
ence, investigation and research 
of Roger W. Babson, his associates 
and thousands of successful busi 
ness men. 

SEND NO MONEY 
Merely tear off the coupon below, 
now, slip it in an envelope and send it 
to us. In return, without charge or 
obligation, you will receive a copy 
of “Business Fundamentals” for one 
week’s examination. Within this 
period, you can either return the book 
at our own expense or remit $2.00 as 
paymentin full. Don’t miss this oppor- 
tunity—mail the coupon, right nou 


B. C. Forbes Publishing Company 
Publishers of Forbes Magazine 
120 Fifth Avenue, New York 


B. C. FORBES PUBLISHING CO., 
Dept. 2489, 120 Fifth Ave., New York 


Gentlemen: 


Fundamentals” by Roger W. Babson. 


Send me without charge or obligation 
I will read it for 7 days and will either 


_copy of “Business 


return it to you during that time at your expense and without further obliga- 
tion to me, or, I will remit $2.00 as payment in full. 


Name 


Address 


Business 
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greatly the problem of insuring that the 


visiting motorist knows the law. A few states, | 


of which Connecticut is a conspicuous ex- 
ample, go a long way to meet the motorist in 
this regard. When you enter the Nutmeg 
state over any main highway, you meet a 
large signboard apprising you of the fact, and 
summarizing those of the state’s traffic laws 
which you most need to know. It tells you, 
for instance, what to do about the standing 
trolley. Pennsylvania is another common- 
wealth in which the interests of the “for- 
eign” motorist are taken care of, as well as 
may be, by signboards. There is but one 
lower speed limit in this state, fifteen miles 
per hour; and all points at which or areas 
through which it applies are plainly posted. 
Where the restricted zone is of any length, 
its end as well as its beginning is marked, so 
that one is in no doubt when to resume 
speed. Sut 21 of the 38 states, either ex- 
plicitly or through the absence of any prohi- 
bition, permit local jurisdictions to set up 


speed limits and other traffic laws, without | 


reference to the state code; and by no means 
is it the case that all these states require 
that the special rules be placarded. 

Of course, if you go into a strange state 
and plead ignorance as excuse for violating 


its motor code, the magistrate can, and 
doubtless will, confront you with the fact 


that the traffic laws are published in pam- 
phlet form, and have been available for your 
inspection and study. Strictly speaking, this 
is true; but after whiling away a train ride 
from New York to Boston in perusal of 38 








of these little booklets, we are not strongly | 


impressed with the probabilities of learning 
to drive legally from them. 
here to cite chapter and verse for this opin- 
ion, which will be made the text of a future 
article. 

For the present, we make but one further 
point. With few where local 
|}eonditions are entirely eccentric and demand 
to be met with eccentric laws—as in the case 
lof Colorado’s mountain roads—the same 
|regulations for the licensing, equipment and 


exceptions, 


| driving of ears would work all over the 
j}ecountry. Such a uniform set of regulations 
| would obviously be superior to the present 


barbarous divergence among the states. The 
only reason why we have divergence in place 
}of uniformity lies in the fact that 48 differ 
ent legislatures, in 48 different places, have 
been passing laws, each without reference to 
what the others are doing. Evidently this 
| will lead to 48 ways of accomplishing the 
same result. The conflict is not deliberate, 
lit has arisen automatically. It will take, 
| however, extreme deliberation, plus coopera- 
| tion raised to the nth power, to replace con- 
| flict with uniformity. Can it be done? 

| We believe it can. In future articles of 


Space is lacking | 


| this series, we shall survey the obstacles, | 
| suggest means for overcoming them, and try | 


| to make it clear why we believe that uni- 
formity is possible, and why it is of vital 
importance that it be attained. 


Cars of 1924 
(Continued from page 9) 
rough road, because it makes little or no 
difference whether he takes them in or not. 
Of equal importance to improving the degree 
of comfort is the effect on the mechanies and 
body of the car itself. So far no way has 
presented itself of making deliberate com- 
parisons of the effect of low-pressure air in 
preserving the car from developing rattles, 


is no question about its being a tremendous 
factor. 
it is discussed at length in another portion o 
this issue. (Page 25). 

There are many innovations in minor de- 


permit of a complete exposition. The Over- 
land closed car is made with movable seat 


converted into a roomy sleeping compart- 
ment, making the car well adapted for tour- 
ing and camping. Then again, many 
are now sold completely equipped with 
windshield cleaners, shock absorbers, ecarbur- 
etor intake filter screens, thermostatic water 
circulation regulators, dise wheels, and num- 
erous other devices that increase motoring 
comfort and that in past years had to be 
purchased separately and installed by the 
motorist. Summing up, in the writer’s opin 
ion, the purchaser has never before received 
such value for the money expended in a 
motor car purchase as is offered in most of 
the new models for the coming season. Bodies 
have been greatly improved in appearance 
and even those fitted to low-priced cars are 
eraceful in outline and complete in appoint- 





ments. 


tails that are interesting but space does not | 


cars | 


bumpers, luggage carriers, rear stop signals, | 








ereaks and mechanical depreciation, but there | 


This subject is of sueh interest that | SNGRe pittermes Me 
f | Sects, Dept. 36 


| 
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Lafayette Blvd. at First St. 


Close to Detroit’s busiest corner 


400 PLEASANT ROOMS 


A leader among Detroit’s finest hotels, 
Fort Shelby is the choice of travelers 
who know the unusual comforts and 
conveniences enjoyed by our guests. 
Rates are notable for considerate moder- 


ation. Servidor Service. 


Convenient to rail and water terminals. 
M. C. Depot cars stop close by. 
The hotel that made Detroit 
famous for hospitality 


Sern E. Frymire 
Manager. 


E. H. Lercnen, Jr. 
Secretary-Treasurer. 




















ice Making and Refrigerating | 
Machinery | 
Corliss & Poppet Valve Engines 


Bulletins sent upon request 


THE VILTER MFG. CO. | 





899 Clinton Street Milwaukee, Wis. 
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STENCILS 


Novem uareans] | SEALS 
AND FICURES sene ron 
at CATALOG 





THE SCHWERDTLE STAMP CO. 
BRIDGEPORT, CONN. 


Experimental and Model Work 


Fine Instruments and Fine Machinery, 
Inventions De wey oo 
Special Tools, Dies, Gear Cutting, Ete. 


HENRY ZUHR, 489-93 Broome St., New York City 
WHY NOT 2338.52 


" 
te I 
hundreds of kinds for collections. Some worth $ 
to $7 each. Simple outdoor work with my instruc- 
tions, pictures, price-list. Send 10 cen (not 
for my Illustrated pronpoctee before 
* ‘or im in- 





SCHWEROTLE 











, Ocean Park, Callt. enw. . 
Patent Essentials 
By John F. Robb, LL.B., LL.M., M.P.L. 

How to procure a patent, how to protect it, how to 


backs and cushions so the interior can be | draft patent claims and conduct cases and special pro- 


ceedings. Everything pertaining to patents and patent 
law is covered in simple language in this new book by 
an eminent patent specialist. It will prevent worry and 
save money for Inventors, Executives, Engineers, and 
Lawyers. Satisfaction or money back. 


8v0. Cloth. 452 pages. Illustrated. $5.00 net; by mail, $5.16 
Funk & Wagnalls Company Dept. 691 


New York 











UNISOL 


Reg U. S. Pat. Off. 
In Singapore 
Straits Settlements, Porto Rico, Canada, throughout 
the U.S. A.—and on steamships using waters of the 
various ports of the world—Unisol is being success- 
fully used by those who are interested always to the 
point of maintaining first-class operating conditions 
If we were not 100% sure that Unisol will cor- 
rect undesirable boiler feed water conditions, we 
would not offer it, nor would we forward it through- 
out the world ON APPROVAL. Pamphlet on request. 


UNISOL MFG.CO. -- Jersey City, N. J. 
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KEYSTONE 


Rust-Resisting Copper Steel 


KEYSTONE 


“OppeR ste 
Black and peatenyenat 


SHEE 
Formed Roofing Products 


Roofing Terne Plates 


Tin Plate, Etc. 


Secure maximum rust-resistance from all sheet 
metal products by insisting upon copper-stee]. 
Its excellence is a well established metallurgical 
fact. The proof is conclusive. 


Keystone Copper Sreei is an alloy made by the addi- 
tion ‘of a certain percentage of Copper to well made 
Steel, thereby increasing its lasting and rust-resisting 
qualities under actual service condition. Unexcelled for 
culverts, tanks, flumes, roofing, siding. gutters, spouting, 
and all exposed sheet metal work. Send for booklet 
diving results of positive time and service tests 


We manufacture Sheet and Tin Mill products for all pur- 
poses - American Bessemer Steel Sheets, American Open 
Hearth Steei Sheets, Keystone Copper Steel Sheets, 
Black Sheets, Special Sheets for stamping, Sheets for 
Electrical apparatus, Automobile Sheets, Deep Drawing 
Sheets; Apollo and Apollo-Keystone Galvanized Sheets, 
Corrugated Sheets, Formed Roofing and Siding Products, 
Culvert and Flume Stock; Long Terne Sheets, Roof- 
ing Terne Plates, Bright Tin Plate, Black Plate, Etc. 


| 











AMERICAN SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 











Sidney - Built 
Medium Pattern Lathes 


Made in both 3-step 
cone headstock and 
al!-geared type at 
prices lower than 
you expect. Write 
for details. 


The Sidney 


Machine Tool Co. 
Dept. 1601 





14” x 6’ 





17 Black Degrees 
3 Copying 








To insure utmost satisfaction, effi- 
ciency and economy, always use 
VENUS PENCILS. 


Plain Ends, per doz . + « $1.00 
Rubber Ends, per doz . + «+ 1.20 


At Stationers, Druggists and Stores 
throughout the world 


| 


American Lead Pencil Co. 
217 Fifth Ave., New York 
MAIL COUPON FOR FREE SAMPLE 
Send Samples Checked below—and a VENUS 
ERASER, 
For bold, heavy lines . . 6B-5B-4B-3B 
For writing, sketching “2B-B-HB-F-H 
For clean, fine lines 2H-3H-4H-5H-6H 
For delicate, thin lines . . . 7H-8H-9H 


Name 


Address 





Profession 








1614 inches thick, 
| lower sets of horizontal bars connected by 
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Scientific American Digest 
(Continued from page 64) 

A new method of making patterns for 
large castings consists of building up a 
series of ribs with filling pieces fastened in 
between them, instead of building up elabo- 
rate patterns and core-boxes. The spaces 
between the skeleton ribs are filled with 
molding sand. This method has been par- 
ticularly suecessful in cheapening cost.— 
Am. Machinist, 59 :15, pp. 553-55. 

Rail steel reinforcing bars are some-| 
times referred to as being “re-rolled.”” This 
term applied to rail steel is a misnomer. In 
rolling rail steel bars, the rail is separated | 
into three parts—the head, web and flange 
and these parts are treated individually as 
billets and rolled into bars, or other sections. 
The rail steel bar is, therefore, the result of | 
a continuation of the rolling process, and is 
in no sense a “re-rolled”’ product. The objec- 
tion to the term “re-rolled” is that it per- 
mits confusion of rail steel bars with bars 
re-rolled from various kinds of scrap, shell 
discard, ete. 

The effect of finishing scratches, such | 
as are left by the different machining proc- 
esses used in machine shops for finishing 
erank shafts and other parts of machines 
subjected to alternating stresses, have been 
studied out experimentally at the engineer- 
ing laboratory of Oxford University, Eng- 
land. This modern practice, as employed in 
automobile engineering, is in itself an indi- 
eation of the widely held view that surface 
finish has an appreciable effect upon the en- 
durance of the metal. This varies quite 
widely according to the shape of the grooves 
made by the finishing tool. The results show 
that, provided the variation in depth is 
small, the increase of stress varies as the 
square root of the depth of the seratches 
divided by the radius of eurvature of their 
point or inner extremity. The actual reduc- 
tion of strength is, for the small seratches 
commonly met with, however, much less than 
is indicated by the mathematical theory.— 
Engineering, 116 :3015, pp. 449-52. 





Railways 

Cast steel freight car underframes.— 
While the use of large steel castings in loco- 
motive and steel passenger car construction 
has become quite general, the use of cast} 
steel in freight car construction has practi- 
cally been limited to the smaller units such 
as the truck side frame, truck bolster, ete. 
For this reason the combination of center 
sills, body bolsters, ete., in a one-piece unit 
steel casting with % and %& inch sections as 
recently applied to a number of 80,000-pound | 
capacity double-sheathed box ears on the} 
Southern Pacific Lines represents quite an | 
achievement. Underframes of this type have | 
recently been applied to 10 new 80,000-pound | 
eapacity double-sheathed box ears con- 
structed for the Southern Pacific Lines. The | 


|underframe is cast so as to form two center | 


sills, each of a Z-section, 9 inches high, 4 
inch thick in the web and % ineh thick 
through the flanges. These are approxi- 
mately 30 feet long between the inside 
flanges of the bedy bolsters. Both the top 
and bottom flanges of these center sills are 
connected at intervals by cross members %& 
inch in thickness, so that this section of the 
underframe is practically equivalent to a box 
girder section having an aggregate cross- 
sectional area of 24 square inches.—Railway 
Rev., 73:13, pp. 447-48. 

Concrete ties of the Stent design, of 
which about 200,000 are in use on over aj 
hundred miles of main track in India, are of | 
the block type, each tie consisting of a pair | 
of reinforced concrete blocks connected by a| 
steel tie bar. For a gage of 5 feet 6 inches, | 
110-pound rails and 26 tons axle loads, the | 
blocks are 25x 1614 inches on the base and 
reinforced by upper and 





stirrups. Four plugs of treated wood inserted 
in the block serve to:hold either drive spikes 
or serew spikes. Each block weighs 166| 
pounds and the tie bar 16 pounds, the total | 
weight of tie with all fittings being about |} 
350 pounds. A concrete mix of 1:2:3% is 


| made with 2 parts hard silica quartzite and} 


31% parts of 4- to 34-inch aggregate. Only | 
sufficient water is used to make the concrete | 
flow when the form is shaken on a vibrating | 
table. After being left in the forms for | 
twelve hours the ties are cured thirty days | 
under water and then thirty days in air, but | 
are usually at least three months old before | 
being laid. Their life is estimated at 50 
years. A few of the ties which have been 
in service for about nine years are said to 
be in as good condition as when laid.—Hng. 
News-Record, 91:13, p. 511. 
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geta better product:. at less cost 


ASN’T iron caused you a lot of trouble ? 

It creeps into raw material and iowers 
the quality of the finished product. . . bigger 
pieces get into crushers and pulverizers and 
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dust explosions. 
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Type-A—Stripped 

1, h. p. Cast iron frame 
enamel finish. Babbiii 
bearings, wick oil feed 
Operates on A.C. & D.C 




















Type-D 
§ h.p. Cast iron frame 
P mamel finish. Plain 


At Your Service 


NVENTORS andi builders of small motor y tn on hCRDC 
driven tools and machines—confronted 
with perplexing power problems— are 

invited to take advantage of the services of 


our Engineering Department. 


This department has for many years been in close 
contact with the uses and application of small 
motors. Their experience is offered to you as a 
help in the working out of your own problems. 


No. 3GM—Stri 

\4 h.p. Aluminum —. 

enamel finish. Norma 
bearings. Ventilated 
P : . on-20 Operate A.C. & D.f 

We will gladly co-operate with you in the building iiinitatiaies ws 


of a better product. Do not hesitate to call on 
us for advice. Our combined efforts will, per- 
haps, result in another appliance being made more 
saleable and more dependable because it is equipped 
with a motor that is exactly adapted to its par- 
ticular job. lilies 


Type-SAX ; 
Motor 1/25 h. p. Special 


Wisconsin Electric Company cox 
4867 Sixteenth St., Racine, Wis. 


DUMORE 


FRACTIONAL 
H.P MOTORS 
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in magazine achievement 


Your Dollar Will Bay Yoa— 


Five issues of a magazine consid 
ered by hundreds of thousands a 
bargain at 35¢ a copy. 

At least six features by noted 
writers which when published later 
in book form will sell at from 
$2.00 to $4.00 a volume. 


In addition to these six super-fea- 


tures, over fifty articles by well- 
known writers and one hundred 
and fifty editorials from the pen of 
America’s most noted commentator 
on public affairs. 

Forty-five beautiful color plates 
printed on high grade paper, suit- 
able for framing. 

More reading matter than in twelve 
ordinary volumes—and all of it up 
to-the-minute instructive — en 


tertaining. 
illustrations— 
of the 


Nearly hundred 
every one telling the 
world of today. 


five 


story 


Get Acquainted with 


THE 
WORLD’S WORK 


at a record low price 





Clip the Coupon 
and Mail it NOW! 





Expanded 


ORLDSWORK 


to you, because— 


It gives you five issues for 
are 


SCIENTIFIC AMERICAN 


—We’re willing— 
o lose money 


in order to 
introduce the 
Improved 





we know that once THE WORLD’S WORK finds a reader, it holds that reader. 
And we are doubly sure of holding him now that we are making these important 
improvements: Illustrations in full color, more big features per issue than ever before, 
larger page size, wider margins and improved display. Send in the coupon on the 


dollar. 


you read a 


The regular price 
confident that once copy you 


The Big Changes Start NOW! 


o help interpret world affairs more vividly than ever, we have added beautiful 
full color reproductions of paintings to the already well illustrated contents of the 
magazine hese artistic color plates will illustrate articles of timely interest. There 
will be more big features to the issue than ever before, as well as a larger page, 


wider margins, more flexible binding, and improved display that marks a new step 


Next FIVE Issues for One Dollar! 


Nearly 50% Less than the Regular Price 


Big Features Coming Soon— 
Rollin Lynde Hartt draws a vivid 
picture of the negro in the Northern 


States and what is happening to 
him. Mark Sullivan, America’s 


foremost writer on national politics, 
writes in every issue on the leading 
presidential contenders and their re- 
spective chances. Walter Dickey is 
studying on the ground the disagree- 
ment between miners and mine own- 
ers and the possibility of another 
serious coal strike next spring. Do 
you know what the aliens are doing 


to Americans and American insti- 
tutions? THE WORLD’S WORK 
will tell you in an amazing series 


that discloses some startling facts. 
William McAndrew has found that 
a revolution in American child life 
is in full swing and describes how 
a generation vastly different from 
ours is growing up. 

hese are only a few of the many in- 

tensely interesting articles that a dollar 


purchase will cover. 


SEND IN THE COUPON AND SAVE MONEY J 


Economic Position of Motor 
Transport 


The 


(Continued from page 12) 
rail terminals—all very big factors in these 


days of small operating profits and high real 
|estate values. 

Now, the principal advantage of the unit 
container adaptable to rail and road vehicles 
in the transportation of goods is the saving 
in labor costs by reduction in handling oper- 


jations. To quote from the paper by F. S. 
| Gallagher, engineer of rolling stock, New 
| York Central Lines, we learn that: “The 
saving in labor and time may be seen by 
noting, in detail, the number of times that 
less-than-carload lots of freight must be 
handled from the shipper to the consignee. 
Let us follow one package from start to 
destination: First, it is earried from the 
packing-room to the warehouse platform; 


from the warehouse platform to the 
third, from the hand 


second, 
wagon, by hand truck; 
truck into the wagon. 

The wagon then proceeds to the freight- 
house, where at the platform occurs the next 
man-handling. The fourth man-lift is from 
the wagon to the freight-house platform, and 
the fifth, from the platform to the hand 
truck. The individual package must be 
weighed, proper records made, and then 
taken into the ear, making the sixth move- 
ment. A seventh handling is the stowing 
into the freight-car, after which is attached 
the seal, which is broken at destination. The 
eighth handling is made by the unloader lift- 
ing the freight to the floor of the ear for the 
hand trucker; the ninth, the hand-trucker 
with the package stopping while record is 
being made of the shipment going off the ear. 
The trucker then earries this freight to a 
designated place in the freight-house and it 
is left there. The consignee is notified that 
his goods have arrived, sends his wagon to 
the freight-house, and notifies the delivery 
clerk. The delivery clerk points out the 
shipment to the hand-trucker, who takes it 
to the wagon for loading, which is the tenth 
handling. When the package is delivered by 


the hand-trucker to the wagon platform it is 
dumped at the tail-gate of the wagon, mak- 
ing the eleventh handling, and must be han- 
dled the twelfth time to place it into the 
wagon. At the consignee’s receiving plat 
form the goods must be unloaded from the 
wagon, making the thirteenth time that this 
package has been handled.” Coming from 
such a souree, and with such a bill of par- 
ticulars, we must accept this narrative of 
absurdity at its fa: value. Surely con 


tainers are needed! 

Looking at the proposition strictly from a 
railroad standpoint, the unit container can 
be used to great advantage in such cases, as, 
for instance, where 1. ce. |. traffic loaded in 
a car at A is transferred into another ear at 


the savings from loss and damage to goods, 


cipally savings in time, 
and street For instance, the motor 
truck chassis’ standing time can be reduced 
de- 


space. 


to a minimum by the scientific use of 
mountable equipment. The best demonstra- 
tion of this can be seen at Cincinnati, where 


they use 225 bodies with only 15 motor truck 
chassis. The voluntary standing line of 








Save 15 Cents on Every Issue ! 


Doubleday, Page & Co., SA-1 
Garden City, N. Y. 
Enclosed find $1.00, for which please send 


WORLD'S 


me the next five issues of THE 


WORK (regular price $1.75). 
Name 


Address 


these trucks for fifteen trips in eight hours 
is only about fifteen per cent of the total, an 
excellent showing for the demountable truck- 
body. 

Referring to bodies and flats, it is thought 
that motor truck owners have failed to 
realize the possibilities of this kind of equip- 
ment, largely because they usually conclude 
that overhead cranes or tackle of some kind 
are necessary at loading platforms, in order 
to make the operation really effective. They 
have, therefore, evidently lost sight of the 
fact that with properly designed equipment 
wherever platform and chassis levels are 


equipment are required, and, furthermore, 
that the bed or flat can remain on the chassis 













for any length of time desired, but is adapt- 





B and into another at C, in which ear the 
consignment eventually reaches its destina- | 
tion, D. With a unit container, the trans- 
fer at B and C could be accomplished by 
simply taking the container off one ear and 
placing it on another. As it is done now, 
each piece of goods has to be handled four 
times by the railroad company—and, of 
course, by man-power. 

Other advantages of the unit container are 


and the saving that ean be made on many 
classes of goods in erating and packing. 
This, in turn, permits of very material reduce 
tion in floor space required, which makes 
expansion of the business possible without 
further outlay in rental or property. The 
advantages of the demountable body or flat | 


over the conventional fixed-on types are prin- | 
and savings in floor | 


|}and vertical lines at 


about the same, no overhead cranes or special | 


| , 
This is man-handling. | oer 


| man, 
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The Market Place for the Small 


Advertiser 
Rate for advertising in this section 15 
cents per word, for each insertion, payable 
in advance. Minimum space acceptable, 
20 words. Rate card giving discounts for 
number of insertions sent on request. Ad- 
vertisements for insertion in the March 


issue should be in our office by January 20. 




















‘FOR ADVERTISERS _ 





ADV ERTISE in 24 Big Sunday Newspapers, 24 


words, $15 Helpful Guide listing 1000 publica- 
tions, 4c stamps. Wade Advertising, Baltimore 
Bidg.. _C hicas -_ - 


AGENTS WANTED i 


$100 TO $300 WEEKLY. Men with slight knowl- 
edge of motors who can reach car owners can 
earn $300 weekly without making a single sale. If 
can also make sales their profits may reach 
Only a of its kind ever 


$25,000 year ly. 
offered. V. E. . E. Phillips, | 1908 Broadw ew York, 


CLARKE = made $18 an hour selling vestpocket 
windsimeld cleaner needed by every autoist, motor- 
engineer; one rub keeps giass clear 24 

60,000 sold; amazing proposition free. 
Dept. 707, Toledo, Ohio. 


TELL THE WORLD WITH SIGNS. Our gen- 
uine gold window sign letters are an excelient 
money-making proposition for handy men. Slann 
Sign System, Bethune Ave., Detroit, _Mich 

AGENTS sell Wolverine Laundry Soap. 
derful repeater and good profit maker. Free 
to hustlers. Wolverine Soap Co., Dept. B47, 





hours ; 
Security Mfg. Co., 





Won- 
Auto 
Grand 








Rapids, Mich p 

$60-$200 A ‘WEEK. senuine Gold Letters for 
store windows. Easily applied. Free Samples. 
Liberal offer to general agents. Metallic Letter 
Co., 440A, North Clark, Chicago. 

TO SELL “1 IN 5” Carbon Remover and Gaso- 
line Saver. Saves 25 to 40 per cent gasoline. 


Insures a 100 per cent running 
er quart. Absolutely 
otor Life. Send $1 for 


Gives more power. 
motor. Retail price $2 
guaranteed. Indorsed by 


full quart. Get agent’s proposition. Great boon 
in winter. Over 100,000 satisfied users in U. S. 
and Canada. “1 In 5” Mfg. Co., 2965 Grand 
River Ave., Detroit, Mich. 

AMERICAN MADE METAL TOYS AND 

NOVELTIES 

MANUF. “AC TU [RERS on large scale and home- 

workers wanted to manufacture metal toys and 


novelties. 


Barking Dogs, Wag Tail | Wild 
Animals, Bird /histles 


Automobiles, Indians, 

Cowboys, Baseball Players, Cannon, Toy Soldiers, 
Statues of Liberty, Miniature Capitols, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 
cau casting forms, complete outfit, fur- 
nished manufacturers from $5.00 up. No experi- 


ence or tools necessary. Thousands made complete 
per hour. 1924 business starts now. We buy 
gxoods all year and pay high prices for finished 
goods. Cash on delivery. Contract orders placed 
with manufacturers. Special casting forms made 
to order. Catalog and information free. Corre- 
spondence invited on if you mean business. Metal 
Cast P roducts~ Ce., 1696 Boston Road, New York. 
AUTOMOBILES 
AUTOMOBILE owners, garagemen, mechanics, 


send for free copy America’s popular motor maga 
articles on 


zine. Contains helpful, money-saving 
repairing, overhauling, ignition, carburetors, bat- 
teries, etc. Automobile Digest, 542 Butler Bldg., 


Cc ine innati. 


BUSINESS ‘OPPORTUN ITY 


YOU CAN have a business profession of your 
own and earn big income in service fees. A new 
system of foot correction; readily learned by any- 
at home in a few weeks. Easy terms for train 


one 
ing; openings everywhere, with all the trade you 
can attend to. No capital required or goods to 


buy; no agency or soliciting. Address Seaphencon 
Laboratory, 23 Back Bay, Boston, Mass. 


_ CHEMISTRY ie ; 


YOUR CHEMICAL problem solved and working 
process furnished for FIVE DOLLARS. Write 
me. W. Stedman Richards, Consulting Chemist, 
Box 2402, Boston, Mass. 

FOR SALE — 

PATENT for salting peanuts in n shell. 
Cs — - e, attorney, 1233 Washington St., 
lumbia, § ° 





F. Wm. 
Co- 








986,289 for portable sash 
Box 152, ¢/o Scientific 


U. S. PATENT NO. 
and door holding means. 
American. 


ASSORTED SIZES D. C. MOTORS \% HP. to 10 

hese were used by us in our old plant which 

was in the D. C, district. We guarantee them to 

be mechanically in good condition. Will sell singly 

or entire lot. irite for prices, ete. Address 

W. Rietz. Ilg Electric Ventilating Company, 2850 
N. Crawford Avenue, Chicago, Illinois. 





FOR CASH or on royalty basis, U. S. Patent 
number 1453787. A system for printing parallel 
one operation. Address: B. 
W. Farrar, Summerville, Georgia. 


U.S. PATENT FOR SALE 

HOUSEHOLD ARTICLE. Write for particu- 
lars. D. Hartig, care J. Downton, West Summer- 
land, British Columbia, Canada. 


IMPROVED MADE TOYS 


w ANTED Manufacturers and Houseworkers to 
manufacture Metal Toys and Novelties. Wonder- 
ful opportunity. Millions needed. In Whistling 
Birds. Wild Animals. Wag Tail Pups. Crowing 
Roosters. Automobiles. Baseball Players. Statue 
of Liberty. Indians. Toy Soldiers. Barking Dogs; 
and 50 others. No experience or tools necessary. 
Guaranteed casting forms _with complete outfit, at 
cost. From $3.50 up. We buy @ s all year. 


| Cash on delivery. Higher price for finished goods. 


lac nd for catalog and in- 
e Improved Metal Casting Co, 
New York. 


2 ontract x, 
ormation free. 
312 East m145th St., 
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INSTRUCTION 








U SED " correspondence school courses, only one | 


Free bargain list 1,000 


quarter original rice. 
Students Exchange, 47 


courses. Courses ught. 
West 42nd St., New York. 

‘Perspective Drawing made easy. FULLER SIM- 
PLIFIED SYSTEM makes beginners and junior 
draftsmen expert overnight. Send stamp for par- 
Soulare. Earl Fuller, 104 Gumbel Bidg., Kansas 
City, Mo. 





FOR : INVENTORS 


WE DEVELOP y your ‘ideas into commercial 
shape for presentation to purchasers, making 
working models, drawings, experiments or tests. 
Courtesy, efliciency, secrecy and ample equipment ; 
30 years’ experience. Ducorron-Rich Engineering 
Co., 504 Pacific Mutual Blidg., Los Angeles, Ca if. 


IF YOU HAVE a practical, useful invention to 
sell (patented or patent pending), write us today. 
American Patents Corporation, Barrister Building, 
Washington, D. C. wars 

I SELL PATENTS. Established in 1900. To 
buy or sell write Charles A. Scott, 773SA Garson 
Avenue, Rochester, New York. 


TO SELL YOUR PATENT, write me; experl- 
rat handling, immediate action. Address Arthur 
. Billings, Suite 401, Dekum Bidg., Portland, Ore. 


PATENTS. If you have an invention which 
you wish to patent you can write fully and freely 
to Munn Co. for advice in regard to the best 
way of obtaining protection. Please send sketches 
or a model of your invention and a description of 
the device, explaining its operation. All communi- 
cations are strictly confidential. Our vast practice, 
extending over a period of seventy years, enables 
us in many cases to advise in jeaard to patent- 
ability without expense to the client. Our Hand- 
Book on Patents is sent free on request. This ex- 

lains our methods, terms, etc., in regard to 

-atents, Trade Marks, Foreign Patents, ete. 

“Scientific American” contains Patent Office Notes, 

Decisions of interest to inventors, and + 3 

of recently patented inventions. Munn Co., 

Solicitors of Patents, 626 Woolworth Blog. New 
in 





York; Scientific American Bldg., be gton, 
D. C.; 801 Tower Bidg., Chicago, Iil.; Hanna 
Bldg., Cleveland; Hobart Bldg., 582 Marker St., 
San n_ Francisco, Calif. 





LANGUAGES 


WORLD-ROMIC SYSTEM, Masterkey to All 
Languages. Primers, $1.94 each language: Bo- 
hemian, Bulgarian, Cantonese, Danish, Dutch, 
English, French, German, Hungarian, Italian, Jap- 
anese, Latin, Panjabi, —" aan ese, Ruman- 
ian, Russian, Spanish, Swedi Bronunciation- 
Tables, 30c each language. , Wa, gram- 
mars, 4,000 languages: Afrosemitic, Amerindic, 
Eurindic, Indopacific, Siberic, Sinindic. Languages 
Publishing Company, 8 West 40th Street, New 

or 





SPECIALISTS 


BETTER LETTERS bring bigger returns. I'll 
strengthen any letter free, and give suggestions for 
your campaign. Wilson, 247 William St., East 
Orange, N. J. 


MAIL ORDER METHODS 


LETTER : 








$50 WEEK, evenings, I made it: mail order 
business. Booklet for stamp tells how. Sample 
and plan, 25 cents. ree 12 articles worth $3. 
Alscift Scott, _Cohoes, I Y. Y. 

MANUFACTURING 

~M ANUFACTURING. Our well equipped factory 
ean handle your job. We specialize on small work. 
Inventions developr’ and made practical. Prices 


Sheldon Toc! Co., Rosedale,, Kansas. 


MISCELLANEOUS 
50 “FUNNY” PARODIES 


right. 





on Latest Popular 





Songs, Yes! We Have No Bananas Today, Barney | 
Google, My Wild Duys Are Over, The Girl That 
Men Forget, Collins Co., 197 Fulton | 


ete. S. A. 
Street, Brooklyn, N. Y. 


GENUINE Indian 
on earth, and wampum. 
logue mailed free. Francis 
Calif. 








made baskets, blankets, best 
Wholesale priced cata- 
Gilham, Kelseyville, 


PHOTOGRAPHERS 7 


SETTLES IT. Get your outdoor exposures 
using my Scale. Send your address for 
Elmer Harrold, Leetonia, Ohio. 


SALESMEN 
~ MAKE $120 WEEKLY IN SPARE TIME. Sell 


what the public wants—long distance radio receiv- 
ing sets. Two sales weekly pays $120 profit. No 
big investment, no canvassing. Sharpe of Colo- 
rado made $955 in one month. Representatives 
wanted at once. This plan is sweeping the coun- 


THAT 
correct by 
full information. 





try. Write today, giving name of your county. 

Ozarka, 824 Washington Blvd., Chicago. 
STAMPING NAMES 

~ MAKE $19.50 PER 100. Stamping 1 names on 

Key Checks. Send 2 


for a. a and particulars. 
Keytag Co., ¢ ‘chee s, I Y. 


TELEGRAPHY 


TELEGRA PH Y—Both Morse and Wireless 
taught thorough!y and quickly. Tremendous de- 
mand. Big salaries. Wonderful opportunities. Ex- 
yenses low: chance to earn part. School estab- 
fished fifty years. Catalog free, Dodge’s Institute, 
Valparaiso, Ind. 


WANTED 


Am. 





Luna St., 








MANUFACTURER to market new cheap knife 
sharpener. Box 124, Bar Harbor, r, Maine. 


WAR RELICS AND WAR PHOTOS: 


FOR ‘DE NS. 
fields. Firearms, medals, 
trated catalogue and Sample 
Lieut. Walch, 2117 Regent PI., 


SINGLE ACTING HIGH SPEED 
MODEL STEAM ENGINE 


Type Q. Stationary—1in. bore 
x11-8in. stroke. Weight 8 lbs 
60z. Price complete,$17.00, for- 
warded prepaid. Many other 
types model FE ngines, Boilers. 
Boiler and Ships’ fittings. Catalogue and hand-book 
2c (refunded on _ order). 
‘pecial work to ord: 


BATHE MFG. co., i G 5214 Wooaiand Ave., Phila., Pa. 





‘Collected from Europe's battle- 
helmets, etc. 
War Photos, 


B'klyn, N. Y. 
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able for removal where conditions permit. 
And now that we have found a way to trans- 
fer a flat or body from the ground to either 
truck chassis or flat car on rails, with the 
power derived from the motor truck engine, 
another disadvantage has been overcome. 

But, going back to the unit container used 
for interchange between electric and steam 
railways, and road vehicles, we have another 
story, and a problem requiring for its solu- 
tion the closest cooperation of all transport 
agencies and all traders or merchants. 
Where a balanced bulk-load traffic in both 
directions can be had, unit container equip- 
ment holds out great possibilities for saving 
time and labor and thus a more economical 
movement than is possible by conventional 
methods. For instance, under a properly 
coordinated plant, a merchant with stores in 
several cities might use unit containers to 
great advantage. But unless the containers 
ean be loaded in both directions, the ulti- 
mate net saving will be very little and the 
venture may even turn out to be unprofit- 
able, because the cost of transporting the 
empty is strictly waste effort. A 
of light construction such as the duralumin 
one referred to is therefore highly desirable 
from this as well as other standpoints. 


Our Abrams Investigation—IV 
(Continued from page 17) 


which are inherently faulty, so that their 
outcome will be of absolutely no value. 
Henee when the difficulties of preparing 


blood specimens were outlined to us by Dr. 
Abrams’ personal representative, we offered 
to make every necessary allowance for detri- 
mental effects. We agreed to have an E. R. 
A. man take the blood specimens himself, 
although we fully realized that such proce- 
dure somewhat weakened our test conditions. 

The object of such a test is to compare 


regarding the case. Just as various FE. R. £ 

men tell us that they check up their elec- 
tronic diagnosis time and again with clinical 
findings in order to have a confirmation of 
their findings, so we intended to report the 
Mm. BR. A. 
side by side. 
ing in many ways. 


Such a test would be 


If we are to believe the 


fk. R. A. teachings at this time, it would be 
as much of a test of the accuracy of the 


orthodox clinical findings as of the E. R. A. 

Under date of October 30th, Dr. Abrams 
replies to our request for blood diagnosis 
tests as follows: 





| reactions. 


“Your suggestions to submit to blood tests 
as a conclusive procedure is fraught with 
muny errors, 

“Notably, in the 
average clinical diagnosis with the 
The latter are essentially 
ical diagnoses or diagnoses based 
causation of disease. 

“The average clinical diagnoses are 
of a supposed lesion which 


etiolog- 
on the 


based 


on the existence 
is expected to be found at the autopsy. The 
electronic reactions are diagnoses of proc- 


esses, while the average clinical diagnoses are 
based on structural changes. 
they cannot be expected to agree. 
“It is conceded that the average 
clinical diagnoses under systems other 
that of FE. R. A. vary from 50 to 90 per cent. 
It is a quite different matter whether exa 
inations are made voluntarily or subject 
test conditions. The psychological factor is 
an enormous one, as shown in my jour- 
DRS) 2%, wie 
“T shall, on coming to 
to demonstrations that 
scientific and before bodies 
such demonstrations for the 
and humanity, so that I 
efficiency of the FE. R. A.” 
The abstracts from Dr. Abrams’ letter 
explain themselves. We gather (1) that the 
electronie and the clinical diagnoses are two 
entirely different things and therefore ean- 
not be used together for comparison; (2) 
that Dr. Abrams does not care to undertake 
blood tests at this time because (3) sueh 
blood tests are opened to many errors, 
that Dr. Abrams will submit to “demonstra- 
tions” here in New York before a scientific 
body. In all our correspondence with Dr. 
Abrams it is evident that he differentiates 
quite clearly between “demonstration” and 
“test,” and that his cooperation is to take 


“oO 


New York, submit 
shall be just and 
who may seek 
sake of science 
may prove 





the form of “demonstrations” and not 
“tests.” Dr. Abrams, it will be noted, calls 
attention to the psychological factor. He in- 
dicates that when the E. R. A. diagnostician 
|is working under test conditions, he is at a 
| decided disadvantage because of his anxiety 
| regarding the outcome of the test. From 
| time to time we have been warned against a 
| skeptical turn of mind, for such a state of 
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the electronic diagnosis with the known facts | 


diagnosis and the clinical diagnosis | 


interest- | 


matter of reconciling the | 
electronic | 
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Next ? 


RADIO, 240-mile airplanes, the four-wheel auto 
brakes have all been perfected in the span 
of the last year. It is one of the commonplaces 

of life that the scientist often spends a life-time 
on a single invention which in a few months 


takes its place among the everyday necessities. 


What will 1924 develop? 


This question the 


Scientific American is in position to answer with 


its monthly chronicles of the important devel 
ments in the laboratory, factory and field. 


op- 


The 


story of these happenings are intensely human; 


the most intricate engineering or industrial 


proj- 


ect makes an interesting as well as practical nar- 


rative. 


And you will always find the Scientific 


American written in a language interesting, easily 


applied and authentic. 


friend in 1924. 


It should be your close 
(If your subscription is not 


expiring at this time, will you do us the favor 


of clipping this message and sending 


it to one 


of your friends with your own endorsement.) 


SCIENTIFICAMERICAN 


MUNN & CO. 


New York City 


SCIENTIFIC AMERICAN PUB. CO. 
Munn & Co., 233 Broadway, New York 


Please enter my subscription to the new monthly “Scientific American” 
which I enclose $4.00, or for three months, for which I enclose $1.00. 
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for one year for 
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Is the world 


going dry? 


Pye EDWARD RUSSELL, 
/ world traveler and keen ob 
server of human affairs, says it is. 
America, despite its apparent wet- 
ness, is thriving on prohibition, and 
it is thriving at Europe’s expense. 
The spectacie of the American 
workman, producing, under enforced 
sobriety, three times as much as 
the European, is a challenge to 
European industry. The hand of 
economic necessity is forcing pro- 
hibition on Europe and the rest of 
the world. 

These are the amazing conclu- 
sions of a man who has watched 
the prohibition movement with the 
eyes of a neutral. Read Russell’s 
article, “Is the World Going Dry?” 
in the January Century. 


The Century Magazine is keenly 
aware of present-day tendencies in 


literature, art and politics, and 
these tendencies are reflected in its 
pages. There is no other magazine 
like it in its field. Its editorial 
policy is to provide a liberal, ag- 
gressive magazine, with the high- 
est literary standards. In addi- 
tion, the Century is a beautiful 
magazine. Typographically, it is 
a pleasure to read. Its illustra- 
tions are an artistic achievement. 

The Century is a magazine to be 
read month by month. Buy it at 
the better news-stands or, to be sure 
you do not miss any of the splendid 
numbers, use the coupon below for 
your subscription. 


Six High Lights of the January Number 


Is the World Going Dry? 


Art Feature 

The Dancing Girl of Pieng 
an A Story 

By Charles Caldweil Dobic 


Japanese Prints of Earth- 
By Charles Edward Russell quake and Typhoon. An 
By Miguel Covarrubias 


Mahatma Gandhi. 
By Romain Rolland 


Country People. A Novel. 
By Ruth Suckow 


Family Letters of Jane 
Welsh Carlyle. 
Edited by Leonard Huzley 
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Liberal - Literary ~Aggressive 


_ 


THE CENTURY COMPANY, 353 Fourth Avenue, New York City 
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For the $5 enclesed, please send the Century for one year to 
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TO THE MEDICAL PROFESSION 





The SCIENTIFIC AMERICAN invites your interest and cooperation in 


| 

; 

| 

its investigation of the ELECTRONIC REACTIONS OF ABRAMS. 
| recognize the vast public interest in this highly controversial subject and 
we enter the investigation open-minded, unprejudiced and at the same 
time unwilling to either endorse or expose without first-hand proofs. 


the apparatus. 


this subject. 





with our compliments. 


progress is being reported in each issue until its conclusion. 
| wish to follow this investigation from the beginning we will be glad to 
enter your subscription for 1924, and mail you the October announcement 


We fully 


The SCIENTIFIC AMERICAN will investigate on a thorough, scientific 
basis, listen to the arguments and claims of both sides; and conduct a 
series of tests under the Abrams methods, with a ‘critical examination of 
Dr. Abrams has placed at our disposal his services and 
his laboratories, and eminent members of all branches of the medical 
profession will assist in this sincere effort to give the public the truth on 


We shall be glad to have the benefit of your experiences and opinions. 
This investigation was inaugurated in the October, 1923, issue, and its 
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mind on the part of the investigator has a! 
decidedly detrimental influence on the reac- | 
tions and consequently on the accuracy of 
the findings. However, we are certain that 
test conditions can be formulated in such a 
manner as to approach closely those of the 
usual informal diagnosis. The E. R. A. 
diagnostician may take our specimens into | 
his own laboratory and there, removed from 
any unfavorable influences, work out his 
diagnosis in the manner in which he is most 
accustomed. Eb. R. A. men have been reas- | 
sured on this point time and again. 

We sincerely hope that Dr. Abrams will | 
see his way clear to undertake a series of | 
tests for us. He is the foremost electronic | 
diagnostician. He is the discoverer and the 
dean of the electronic practitioners. His 
name is known to the public and carries 
conviction, so far as any test is concerned. 

Recently we had the visit of Dr. Jean du 
Plessis, M.D., who has been quite close to 
Dr. Abrams in the development of the eleec- 
tronic technique, who is considered to be ore 
of the foremost electronic diagnosticians to- 
day, and who has done a great deal of re- 
search work of his own. Dr. du Plessis met 
several members of our committee and par- 
ticipated in an exchange of views regarding 
the claims made for electronic technique, as 
well as our past and present experiences 
with E. R. A., and our plans for the future. 
Dr. du Plessis urged that we arrange for 
tests with Dr. Abrams, rather thar continue 
to make tests with FE. R. A. men in the 
field. To this end, Dr. du Plessis is exerting 
his good offices in an endeavor to have Dr. 
Abrams submit to tests by us without fur- 
ther loss of valuable time. 

To those who have any doubts regarding 
the sincerity and seriousness of our Abrams | 
investigation, we gladly refer them to Dr. du 
Plessis of Chieago. Dr. du Plessis found us 
fair and open-minded, anxious to learn all we 
could regarding the electronic reactions, 
ready to make allowances for the delicate 
forces involved, and willing to accept proofs 
far less significant than the fantastic claims 
made for everyday E. R. A. work. On our 
part, we found Dr. du Plessis sincere, modest 
in his appraisal of E. R. A., sympathetic 
with our views, well-versed in E. R. A. and | 
eapable of explaining its intricacies in a 
clear, positive, and understandable manner. 

Thanks to the kind offices of Dr. du 
Plessis, the leading electronic societies are 
now cooperating with us for the purpose 
of formulating a definite set of claims 





|which they are going to submit to our test. | 





| actions. 


| 
| 


| definite indication of the reactions than the 
| usual percussing method or the sticking of a 


|rise to roughness, 


|standing and harm to the cause, and pre- 


|}and, we hoped, convincing test. 





Questionnaires are being sent to members of | 
these societies, so that the E. R. A. claims | 
can be boiled down to their very essentials, 
filtered so as to remove the nonsensical fea- 
tures which have caused so much misunder- 


sented to us in order that we may have 
something to work on. Research committees 
are being formed by these societies for the 
purpose of undertaking our tests. It is 
hoped that Dr. Abrams himself will head 
the research committees. 

Several weeks ago, at this writing, we 
attended another demonstration of the elec- 
tronie diagnosis. In this instance we were | 
shown the touch method of diagnosis, which | 
consists of running the tips of the fingers over | 
the reagent’s skin and detecting a roughness | 
which is said to represent the electronic re- 
We were taught how to proceed 
with a diagnosis of a blood specimen. 

Frankly, we were enthused with the pros- 
pects of giving the reactions such a direct 
The method 
of detection in this case seemed to offer more 





glass rod. Nevertheless, after trying for the 
better part of an afternoon to detect the 
reactions through the roughness of certain 
areas of the reagent, we are free to confess 
that we failed. If the reactions really gave 
as claimed, they could 
not be demonstrated, even by a stretch of 
imagination, to our mildest satisfaction. We 
were keenly disappointed. 

In an early issue we shall make a formal 
report of what we saw at the Burnett-Tim- 
ken Research Laboratory at Alpine, N. J., 
where an extensive study of the electronic 
reactions has been under way for some time. 
Rather extravagant use has been made of 
the Burnett-Timken findings regarding the 
E. R. A. equipment, by electronic practi- 
tioners, and it was in order to weigh the im- 
portance of these findings that we spent an 
entire day with Dr. Burnett and his research 
chief, Mr. Hallberg. 

All of which is by way of stating once 
more that the electronic reactions, on which 
electronic technique is built, have not been 
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demonstrated to us in a convincing manner, 


4 Books 
for the 1924 
Library 


MY PSYCHIC 
ADVENTURES 


By J. MALCOLM BIRD, 
Associate Editor, SCIENTIFIC AMERICAN 


Mr. Bird as guest of Conan 
Doyle was privileged to play 
Sherlock Holmes in the psychic 
field. His book is a complete 
record of his seances and psychic 
adventures in London, Paris, Ber- 
lin and Munich, and with the 
leading U.S. mediums. ‘“ My 
Psychic Adventures” is a thrill- 
ing book as well as a scientific 
treatment of this new science. 
Price $1.50, postpaid $1.65. 


RADIO FOR EVERYBODY 


By AUSTIN C. LESCARBOURA 
Managing Editor, SCIENTIFIC AMERICAN 


Here is a book that can be 
taken to the work-bench, a de- 
pendable guide in buying equip- 
ment and installation of new 
improvements—and at all times 
written in understandable lan- 
guage. 368 pages; 116 illustra- 
tions and working diagrams; tables 
and codes; bound in durable cloth; 
complete, authoritative, fully ex- 
plained. Price $1.60 postpaid. 
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The most complete book of 
receipts published. Acareful com- 
pilation of about 15,000 selected 
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more useful. 1077 pages, 200 
Hlustrations, now in 83rd thou- 
sand. Price $5.50 in New York, 
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A SIX MONTHS’ 
SUBSCRIPTION 
FOR ONLY 


25c 


(This is one-half the regular price) 


An Army of Boys 
more than 400,000 strong 


are regular readers of THE BOYS’ MAGAZINE. 
This army is gaining recruits every day because this 
splendidly illustrated magazine contains just the sort of 
reading every red blooded American boy wants. The 
very best stories, both serial and short, by the world’s 
best writers. Special departments devoted to Radio, 
Mechanics, Electricity, Athletics, Physical Training, 
Stamp Collecting, Amateur Photography, Cartooning, | 
etc., etc. Beautiful big pages with handsome covers } 
in colors. A big lot of jokes and comic drawings. 

We éive away $'32.00 in Cash Prizes for the best 
amateur short stories, drawings, cartoons, articles on 
radio, mechanics, electricity, etc. There is no reason 
why your boy should not win someof these Cash Prizes. 
These Prize Contests are continuous and each issue of 
THE BOYS’ MAGAZINE gives full particulars re- 
garding them 

Just think of it! A SIX MONTHS’ subscription for 
only 25 CENTS. Surely you would like to invest this 
small amount in giving your boy, or boy friend, six solid 
months of pleasure, entertainment and instruction. 

Remit in stamps if more convenient. 


(On sale at all newsstands 10c a copy) 


THE SCOTT F. REDFIELD CO., INC., 
7256 Main Street, Smethport, Pa. 


I enclose 25 cents for a six months’ subscription to THE BOYS’ 
MAGAZINE az per your special half price offer. Enter my subscrip- 
tion promptly me my first copy of THE BOYS’ MAGAZINE 
by return mail 

You agree to return my 25 cents at once should I not be more than 
pleased with THE BOYS’ MAGAZINE 
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My Address is. 
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SCIENTIFIC 


thus far. How can we, therefore, be inter- 
ested in remarkable cures and striking diag- 
noses, described in hundreds of letters which 
have poured into our editorial rooms, when 
we have no proof of the existence of the 
delicate reactions on which the entire edifice 
rests? 


The Future of the Air-Cooled Car 

(Continued from page 23) 
or ignition timing or poor mixture adjustment 
that would seriously interfere with proper 
and efficient cooling by air. This cannot be 
considered seriously as an objection, however, | 
because no engine is supposed to operate | 
under conditions of insufficient oiling or in- | 
complete carburetion, and any engine which | 
would give an early warning of either of 
these unfavorable factors should be prefer- 
able to one that would continue to operate 
inefficiently and perhaps to the detriment 
of its mechanism. As far as uniform cooling 
is concerned, a blower-cooled engine will 
function as well as any water-cooled power 
plant under the same conditions of speed, 
road or gradient. 

There can be no more question regarding 
the suitability of air-cooled engines for cer- 
tain classes of aircraft than there is about 
their successful application in automobiles 
and motoreycles. The writer had personal 
experience during the late war with many 
hundred air-cooled engines of both the rotary 
and fixed-crank types that were operated 
under his personal supervision in exacung | 
training work; and absolutely no trouble was 
experienced in cooling them even though 
they were run under full load and speed con- 
ditions most of the time. 8S. D. Heron, of the 
Society of Automotive Engineers, a_ well 
known authority on air-cooling, reports the 
satisfactory cooling of an eight-inch bore by 
ten-inch stroke cylinder by direct air cooling 
and the development in a smaller air-cooled | 
eylinder of 138 pounds per square inch 
brake mean effective pressure, which is decid- 
edly more than that developed by any stand- 
ard automobile engine. A 60-horsepower 
three-cylinder radial air-cooled engine having 
aluminum cylinders with liners as previously 
described was given a break-down or endur- 
ance test and stood up beyond any reason- 
able expectations for water-cooled aviation 
engines, even though it showed a_ brake 
mean effective pressure of 125 pounds per 
square inch, which compares very well to 
the 90 to 110 pounds found in average auto- 
mobile engines. 

Direct air-cooled engines have been oper- 
ated from the Atlantic to the Pacific, far 
north and far south, through Death Valley 
and across the American desert, in torrid 
heat and arctic cold; and the splendid per- 
formance of the new types has demonstrated | 
beyond doubt that air-cooling is desirable and 
practical and, in my opinion, on the eve of 
greater application in automobiles. 


Floating the Car on Oil 
(Continued from page 24) 
it is most needed. Incidentally, roaring the 
motor does not accomplish the desired pur- 
pose as well as a moderate speed with a 
retarded spark. 

On cold winter mornings a motor that has 
been standing all night in an unheated garage | 
may often be started by pouring warm water | 
from a tea kettle on the intake manifold, or | 
still better, on a rag wrapped around the} 
carburetor. The added heat makes a decided 
difference in the amount of gasoline that will 
be vaporized, even if the parts are not heated 











very warm to the touch. 
Running in weather that is very much 
below the freezing temperature cools the 


engine too much, not only for most efficient 
operation, but for the complete consumption 
of the fuel, unless the radiator hood is used. 
It should be remembered that an internal 
combustion motor operates at its best effi- 
ciency at temperatures as high as the boiling 
temperature of water and one reason a 
radiator is not made small enough to keep 
the water near the boiling heat is that the 
water would have to be replenished too often 
for convenience. When the engine is too 
cool the fuel is poorly or partially vaporized 
and much of it finds its way past the rings 
to dilute the crankcase supply. 

Another trouble that follows in the train 
of incomplete vaporization of fuel in cold 
weather is an accumulation of water in the 
crankease, due to that fact that when a 
mixture of gasoline vapor and water is fired, 
water is one of the by-products. This water, 
before the engine is heated up, gets into the 
crankease where it may freeze in a layer 
beneath the level of the oil which floats on 
it, and break the oil-pump, or make it in- 
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If by any chance 
you cannot find what fag »,” We 
you desire in this list or ' 
you want specific information, 
a letter will bring it. 


Use your pocket 
knife or shears. If 
they are not handy 
tear out the whole 
page. But do it today. 


Taylor Instrument Companies 


ROCHESTER, N.Y., U.S.A. 
Canadian Plant, 110-112 Church St., Tycos Bldg., Toronto. 


There's a Tycos or Taylor temperature instrument for every purpose. 











Keeps Them Training for Records 


Training of men and machines for bigger production 
never stops where counters are on the job. Counters 
tell what production—what progress—from improved 
mechanics and operating a . Each gain serves 
as a stepping-stone to a further increase, when you 
take your “cue” from the records of a 


edo 


COUNTER 





The large Set-Back Rev- FATE ee 
olution Counter at right “‘ TFTA TA [FC ) 
is less than '% actual < ——— ial : } 
size. The small Revolu- ome (ema 


tion Counter below is 
shown nearly full size. 
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The Set-Back Revolution Counter above re- 


cords the output of the larger machines where the revolu- 
tions of a shaft record operations, or output. Counts one for 
each revolution, and sets back to zero from any figure by 
turning knob once round. Supplied with from four to ten 
figure-wheels, as required. Price, with four figures, as 


illustrated, $10.00 (subject to discount). 


The Small Revolution Counter at left records 
the output of smaller machines where a shaft revolution 
indicates an operation. Though small, this counter is very 
durable ; its mechanism will stand a very high rate of 
speed, making it especially adapted to light, fast-running 
machines. Will subtract if run backward. Price, $2.00. 


There’s a VEEDER to fit every machine—and every need in 
your development-work. The Veeder booklet shows 80 pages 
of counters; write for this free guide to greater production. 


The Veeder Mfg. Co., Hastotl*Com 


Hartford, Conn. 

















operative. Incidentally, it may make an 

















Keep Yourself 
Up to the Minute 
on RADIO 


The one best way to do it is 
with a Lefax Perpetual Radio 
Handbook. It grows with 
every new discovery about 
Radio. It cannot become old 
or out-of-date. It gives all 
known facts and the new 
ones as they are learned by 
the authors—Dr. J. H. Dellin- 
ger and L. E. Whittemore, 
Chiefs of the Radio Labora- 
tory, U.S. Bureau of Stand- 
ards, Washington, D.C. 


The purchase of a Lefax 
Handbook makes you a reg- 
istered owner. That entitles 
you to complete information 
on new Radio developments 
every month, without addi- 
tional charge for the first 
twelve months. This infor- 
mation comes to you in 
printed, punched page form. 
You add the pages instantly, 
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leasiest way to get around this possibility is 
| to drain the crankcase every 400 or 500 miles 








emulsion with the oil and result in scored 
eylinder walls. Probably the safest and 


in winter. 

One very important thing is to drain the 
crankease only after a run, when the motor 
and the oil are thoroughly heated up. This 
is not merely for the purpose of getting rid 
of all of the oil by losing it when it is at a 
free-running heat, but for the much more im- 
portant reason that all the fine particles of 
metal which have been worn from bearings, | 
as well as the sand that has clung to the 
eylinder-bloe easting and worked loose will 
then pass out with the oil, instead of settling 
and remeining each time to provide an ac- 
cumulation of excellent abrasive where the 
opposite effect is sought. 

Many bearings have been burned out in 
almost a moment by starting an engine in 
cold weather when the oil is very viscous and 
will not flow to the bearings in time to lubri- 
eate them. It takes only a small change in 
temperature to.double the time necessary for 
a given oil to flow through a small passage 
and for this reason the motor should be dealt 
with very gently for a few moments. 

At such times the differential, and the 
transmission gears also, will merely break a 
channel in a sump of oil which has become 
practically solid, and since gears seldom de- 
velop heat enough to melt down the walls of 
oil thus created in time there is nothing to 
save them severe damage. In cold weather, 
therefore, it is advisable to mix one part of 
motor oil with two of gear oil, in order to 
bring the gear oil to the right degree of 
viscosity. For the chassis, winter lubrication 
ealls for a lighter cup grease for grease cups 
and the same grade of oil used in the motor | 
for the oil eups. At this time it will be} 
necessary to keep better watch of the various | 
oiling places on the chassis, since the cold | 
weather may render them ineffective at any 
time. 


With the Men Who Fly—IIL. 
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along the line of the wind. In the most recent | 
designs, hydrogen mains, fuel pumps and| 


water pumps are incorporated in the struc- | 
ture, together with elevators for passengers | 
and baggage. 

Of course, the entire design of an airship 
is an effort to secure safety, and refinements 
and improvements are constantly being intro- 
duced. Skilled handling is required, and in 
time crews will become as skilled in handling 
a gigantic dirigible as the officers and crew 
of ocean liners are in handling the “Levia- 
than.” In the history of engineering in gen- | 
eral and transportation in particular, no 
early disasters have prevented the final intro- 
duction of any invention which had an eco- 
nomic service to render. 

And in favor of the airship there are dis- 
tinct economic factors. Given a steamship 
and an airship of equal gross weight and 
equal speed, the airship will require only 
one-tenth the horsepower of the former. 
Here is the basic reason why more speed 
ean be obtained. The surplus power of the 
dirigible:can be used not to economize on 
fuel but to inerease speed. This is the air- 
ship’s real reason for existence. A speed of 
60 m.p.h. is practically impossible for a} 
steamer, but is an easy matter to attain for| 
a dirigible; 83 miles an hour has been 
reached and 100 miles an hour is simply a 
matter of design. Captain Anton Heinen, 
German consultant in the construction of the 
“ZR-1,” estimates, for example, that the time 





of a voyage from San Francisco to New 
Zealand could be cut from 22 days to 
6 days. 


The not inconsiderable earrying capacity 
of the dirigible, added to this tremendous 
saving of time, will ultimately give it a place 
in ocean travel on a vast seale. But the in- 
itial expenditure in the purchase of equip- 
ment and in base organization is enormous. 
In running charges, fuel itself would be an 
inconsiderable item, but repairs, replace- 
ments, the use of expensive helium gas, the 
costly process of learning how to run a dir- 
igible line, and the possibility of a low vol- 
ume of traffic at the start, do not make it 
probable that operations would be immedi- 
ately successful from a financial point of 
view. The formation of an airship line, 
while entirely feasible and promising, must 
be undertaken with gigantic capital, with 
men of enormous financial strength who can 
take a long view of matters and not be dis- 
couraged by the loss of money in the first 
two or three years of operation. 


Airships or Airplanes? 


| airplane is, the pull 
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as to whether dirigibles or airplanes will 
ultimately be the vehicle of air transporta- 
tion. The answer is that the two have en- 
tirely different spheres of action, and that 
one type of aircraft cannot trespass on the 
work of the other from the very character 
of the basic principles in the construction 
of each type. The airplane spells speed 
without practical limit, but has a very defi- 
nite limitation in size, range and carrying 
eapacity. The dirigible can never hope to 
attain anything like maximum airplane 


| speeds, but there is no practical limit to its 
| size or carrying capacity, and the larger it 


is the more economical it becomes. 

This admits of a ready explanation. If a 
small airplane is taken and duplicated on 
geometrically similar lines but a much larger 
seale, its total lift will increase as the square 
of the dimensions, while its structural weight 
will increase theoretically as the cube of the 
dimensions. Hence, as the airplane increases 
in size, its structure will bear a larger ratio 
to the total weight, although this effect can 
be minimized by improved construction in 
large size airplanes, and its useful carrying 
capacity will diminish as a percentage of the 
whole. There is, therefore, quite a definite 
limit to the useful size and range of an air- 
plane. At the same time the difficulties in 
landing a huge machine increase very con- 
siderably. 

With the airship the situation is different. 
Its volume of gas and hence its lifting capac- 
ity inereases as the cube of the dimensions. 
Its structural weight remains the same or 
becomes even a diminishing percentage of the 
whole weight, while the power required de- 
pends mainly on the surface area and there- 
fore on the square of the dimensions. A large 
dirigible, therefore, requires less fuel than a 
smaller one for the same speed, and while 
the percentage of available load may not 
increase, the percentage of commercial pay 
load increases indefinitely with size. 

Economically speaking, therefore, the right 
direction is toward comparatively small air- 
planes and enormously large dirigibles. 

But when it comes to speed, the dirigible, 
while it compares more than favorably with 
ships, or trains, must of necessity lag far 
behind the airplane. This is due to a remark- 
able and often unrecognized principle of the 
airplane. No matter what the speed of an 
required to propel it 
through the air remains the same fraction of 


| its total weight. So that to carry an airplane 


over a given distance the fuel used will be 
substantially the same whether it is flyin; 
tast or slow. We may travel very fast in a 
plane between two points and use up fuel 
very fast, or slowly and use fuel more slowly. 
Sut the total quantity of fuel used between 
the two points will be the same. Hence it is 
economically possible to drive the airplane 
at any speed we desire, subject to such lim- 
itations as landing speed and the physical 
endurance of the pilot. 

In the dirigible, however, the same law of 
resistance applies as in the propulsion of 
ships. Namely, the pull increases as the 
square of the velocity, and the horsepower as 
the cube. Just as it is impossible to drive 


|the “Leviathan” through the water at 60 


miles an hour without the use of such gigan- 
tic engines that no cargo or passenger capac- 
ity is left, so with the dirigible it is impos- 
sible to go beyond a certain speed without 
destroying all commercial possibilities. 

No matter what temporary departures 
from basic principles there may be in the 
use of the two types of aircraft, ultimately 
fundamental laws will win out. The airplane 
will be supreme for comparatively short 
hauls of between 500 and 1200 miles; it will 
be comparatively small and will carry busi- 
ness men in a hurry, mail and express matter 
of small bulk. The airship will be used for 
long hauls between 1200 and 5000 miles or 
more, it will have an enormously greater 
carrying capacity and will ultimately carry 
real freight in addition to mail and pas- 


sengers. It will be supreme for transoceanic 
services and possibly for transcontinental 
work, although here it may meet with 


strenuous airplane competition. Or a combi- 
nation system may come into being where 
airplanes will act as feeders to the main 
dirigible lines. 

Hazardous as it is to make any prophecies 
in the matter, we can safely say that no type 
will supersede the other; that one will be 
used in conjunction with the other. 

But enough has been said in this series of 
articles to show that the commercial possi- 
bilities of both airships and airplanes are 
enormous, that they are even now ready for 
application on a vast scale, and that we are 





Controversy often arises over the question 


of air transportation both over land and 2ea. 





on the eve of a revolution in the technique. 































